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CHAPTER - 1 
INTRODUCTION 
Solanum melongena Linn,, commonly known as eggplant, 
brinjal or aubergine, is cultivated in the temperate regions of 
the world. It is also widely cultivated in India as one of the 
most important vegetable crops. Eggplant is a warm season plant. 
It is grown generally twice or thrice in a year and the fruit is 
available practically throughout the year. Its fruit has a very 
high nutritive and medicinal value (Choudhury, 1966; Aykroyd, 
1966; Choudhury and Kalda, 1968; Chandra and Murty, 1968, etc.). 
It is consumed by every section of Indian Society, 
The productivity of Indian varieties of eggplant is 
generally moderate and there is a lot of possibility of improving 
the yield to augment our food supply. 
The whole fruit is edible but pericarp forms the bluk 
of the fruit and contains most of the nutritive ingredients while 
fibres are not desirable. A good quality fruit of eggplant should 
have a thick pericarp, least amount of fibres, capacity to stay 
fresh throughout the period of storage without developing brown 
colour or wrinkles and should retain firmness, lustre, good colour 
etc. 
The fruit contains approximately 92% moisture, 6% carbo-
hydrates, 10% proteins, 0,5^ ^ fats and some other minerals. They 
are fairly good source of Ca, P, Fe and vitamin B, Phenolic 
• 2 • 
compounds, free amino acids, salts, soluble protein and lipid 
levels increase in intervarietal hybrids of Pusa Karanti and 
Black Beauty (see Sonneveld and Bes, 1983). 
The plant is widely used in medicine (Nandkarni, 1927; 
Chopra et al., 1956; Chandra and Murty, 1968; Kirtikar and Basu, 
1957; Hortwell, 1971; see Chadha, 1972). 
Food and Medicinal Value 
Choudhury (1966), Aykroyd (1966), Choudhiiry and Kalda 
(1968) and Chandra and Murty (1968) studied the nutritive value 
of the fruit of brinjal and found it to be highly nutritious. 
Stance _et al. (1970) studied the nutritive values of 
many high yielding varieties of brinjal. They hold brinjal to be 
highly nutritive. 
Nandkarni (1927), Chopra et al. (1956), Kirtikar and 
Basu (1957), Chandra and Murty (1968), Chadha (1972) have mentio-
ned medicinal value of £. melongena. Its fruits and leaves were 
found to contain vit, C and oC-tocopherol, According to Nandkarni 
(1927), its fruits have been claimed to cure toothache and liver 
complaints, while leaves, fruits and seeds have also been found 
to be useful in veneral disease like syphilis. Raw fruits help 
in improving appetite and enriching the blood. It has also been 
found cardiotonic. Ripe fruits are used as laxative and leaf 
extract is an important constituent of liver medicine. 
: 3 : 
Chemical Composition of Fruit 
Aykroyd (1966) made quantitative analysis of the fruit 
and reported the composition, by weight, as follows: 
Water 91.5% 
Carbohydrates 6,^ 
Protein 1.3% 
Fats 0.3% 
Mineral matter 0,5% 
Ca 0.0^ 
P 0.06% 
Fe 0.0013% 
According to Chadha (1972) the fruit contains: 
Water 92.7% 
Carbohydrate 5,3% 
Protein 1.^ 
Fat 0.3% 
Mineral matter 0,3% 
Ca 0.18% 
Mg 0.16% 
P 0.047% 
Fe 0,009% 
(0,008% i o n i z a b l e ) 
Na 0.003% 
K 0.20C% 
• 4 * 
Cu 0,017% 
S 0o0446 
CI 0.052% 
Mn 0.002'?6 
Iodine 7 ppm 
When the dry weight of fruits was analysed protein was 
found to be 14-19%, Essential amino acids composition per gm of 
N was as follows: 
Leucine 0,39 mg 
Valine 0.37 mg 
Isoleucine 0.32 mg 
Phenylalanine 0.27 mg 
Threonine 0,23 mg 
Arginine 0,21 mg 
Histidine 0,11 mg 
Lysine 0,10 mg 
Methionine 0,06 mg 
Tryptophan 0,06 mg 
Oil content of dry seeds was 21,2%. The sugars present 
in the fruit were glucose, fructose, rhamnose,^ sucrose. Bitter 
factor was solasodine and the other alkaloid was solanidine. 
Vitamin content of the fruit per 100 gm of edible part was vit. A 
124 I.U., Thiamine 0,04 mg, Riboflavin 0,11 mg, Nicotinic acid 
0o90 mg, Choline 52.0 mg and vit. C 12.0-24.4 mg. 
• 5 • 
Ramaswamy and Rege (1972) detected hydroxy glutamic 
acid in brinjal fruit, Jaiswal ejt ^ . (1974) studied six varie-
ties of brinjal and found that long fruits had more dry matter, 
fruit protein, Ca and Fe than the variety with round and oblong 
fruits. 
Flick ejt al. (1977) found that white and purple varie-
ties are less suited than green variety for crossing. Arksheel 
var, contained highest quantity of anthocyanin, alcohol, insolu-
ble solid dry matter and iron. This variety was also found to be 
a good source of vit. A, Thiamine, Ascorbic acid and Phosphorous. 
Variety Kalyanpur T-2 had higher sugar content, while Pusa Purple 
Long was rich in starch,ascorbic acid and potassium. Variety 
"Vijay" was more fleshy and had more chlorophyll, tannin, non-
reducing sugars and riboflavin. Dhopte and More (1975) found 
that gamma irradiation increases protein and vit, C content of 
brinjal fruits, 
Dikil £t_ al_. (1978) gave the composition of S, melongena 
fruit per 100 gm as follows: 
Water 92.7 gm 
Carbohydrate 4.7 gm 
Protein 1. 4 gm 
Fibre 1 .3 qm 
Fats 0o3 gm 
Potassium 200.0 mg 
Chlorine 52.0 mg 
: 6 : 
Phosphorous 47.0 mg 
Sulphur 44,0 mg 
Sodium 30,0 mg 
Calcium 18.0 mg 
Oxalic acid 18.0 mg 
Copper 17.0 mg 
Magnesium 16,0 mg 
Ascorbic acid 12.0 mg 
Manganese 2.4 mg 
Iron 0.9 mg 
(0.8 mg ionizable) 
Nicotinic acid 0.9 mg 
Iodine 0.7 mg 
Riboflavin 0,11 mg 
Thiamine 0.04 mg 
Vit. A 124 I.U. 
Therefore, in view of economic importance and other 
remarkable features, a programme of investigation, of various 
aspects such as hybridization, mutation breeding and induction 
of polyploidy, has been proposed with a view to develop new 
improved varieties of eggplant with respect to high yield, better 
quality and diseases and insect-pests resistance. 
New gene recombination can be brought about by 
hybridization. The good quality genes from different varieties 
as well as from different selected species can be recombined to 
• 7 • 
produce highly desirable cultivars of Solanuin melongenao There-
fore both intervarietal as well as interspecific hybridization 
have been proposed, to be attempted in both the directions so as 
the hybrids showing heterosis can be commercially exploited. 
Mutation breeding has not been widely used till now for 
the improvement of this crop and there are many possibilities in 
this effort. therefore, induction of mutation, brought about by 
using physical and chemical mutagens or by a combination of these, 
is a poignant line of attacking the problem of crop improvement. 
Many new genes of desirable characters can thus be introduced into 
egg-plant. Because of the possibility of producing crops, thrice 
a year, a breeder is in a very advantageous position to quickly 
assess the results of his attempted hybridizations and induction 
of mutation. 
Attempts will also be made to induce polyploidy by using 
colchicine treatments as the autopolyploids usually show 'gigas' 
character not only in morphological features but also in yield 
parameters. Moreover, the interspecific sterile hybrids may be 
made fertile by amphidiploidy, induced through colchiploidy, which 
can be stabilised by selfing for 7-8 generations. Then these 
amphidiploids can be crossed with some other hybrids in the same 
manner. Such a cross may show very high hybrid vigour. Amphidi-
ploids may be very valuable source of desirable genes for the 
improvement of genetic architecture of egg-plant. 
: 8 
All studies will be conducted using standard experi-
mental design and statistical methods to eliminate all possible 
sources of error and for comparison of individuals within the 
group, species or variety to ascertain that the population is 
homogenous or not and whether a particular character is signifi-
cant or not. 
CHAPTER - 2 
REVIEV^  OF LITERATURE 
2.1 Origin, affinities and taxonomy of Splanum melongena 
2.1.1 Origin 
The probable place of origin of Solanum melongena is 
Indo-Burma region. The species existed in India as early as 
100 A.D., as its name, "Amar Kosh" has been mentioned in ancient 
Sanskrit literature. According to De Candolle (1886,) it was a 
native of Asia. His conclusion is based upon the fact that wild 
forms of many solanums as well as wild form of _S. indicum associa-
ted with S. melongena, have been found in Indo-Burma region. 
De Candolle also asserts that this species was not known to Greeks 
and Romans and its name has appeared only at the beginning of the 
17th century, Clarke(see Hooker, 1885) had earlier held that the 
place of origin of S, melongena was not certain. 
Filov (1940) and Bailey (1949) held that the first 
record of the species came from India which was probably the 
place of its origin, 
Vavilov (1951) also suggested that the species is the 
native of Indo-Burma region because here largest number of its 
varieties are found. Bhaduri (1951) claims thattheplant was 
first reported in India and Khan (1976) also supports the view 
that Indo-Burma region is the centre of origin of S. melongena. 
: 10 : 
Messedaglia (1951) reported that eggplant was cultiva-
ted in Italy as early as 13th century A.D. and was widespread in 
Arabia by 18th century (see Chandra and Murty, 1968), Bujdoso 
and Vedeki (1973) have also studied the evolution of sixteen 
varieties of eggplant. 
According to Khan (1976), genus Solanum is found widely 
in Central and South America, but eggplant is probably a native 
of Asia. The presence of large number of Sanskrit words for egg-
plant like Bhantaki/Vaatingan suggest that eggplant was common 
and quite popular in ancient India, Solanum is a very large genus 
and out of 2,000 species only 37 are native of Asia. But it is 
interesting that S, melongena has originated, as established now, 
in Indo Burma region and not in Central and South America which 
is the home of the genus Solanum. 
2.1.2 Affinities 
Genus Solanum comprises nearly 2,000 species (Will is 
had reported only 1,700 species in 1966) with 100 tuberiferous and 
the r e s t non-tuberiferous species . This genus i s widely d i s t r i b u -
ted in temperate and t rop ica l regions of the world, India has many 
species of th i s genus. 37 species have been reported from Asia of 
which 28 are present in India i t s e l f Clarke(i883) had s ta ted that 
there are 27 species (see "Flora of Br i t i sh India" Hooker, 1885), 
but Santapau (1948) added one more species from Bcxnbay to the l i s t . 
: 11 : 
Bitter (1920), following H^sslerl 1917), divided genus 
Solanum into two genera Solanum and Lycianthes. Out of 28 
species described from India, Santapau (1948) transferred six 
species to genus Lycianthes, Clarke (1883) had earlier suggested 
that these six species should be kept into a separate sub-taxon. 
The remaining 22 species were classified into two morphologically 
distinct groups of spiny and spineless species. The members of 
these two groups do not interbreed. That is why Swaminathan 
(1949), Mittal (1950) and Bhaduri (1951) devided these 22 Indian 
species of genus Solanum into two sexually incompatible and 
morphologically distinct groups. Group one has 15 species includ-
ing spiny species and group two is comprised of only seven spine-
less species. 
Bhaduri (1951) holds that S. melongena, S, mccanni 
S„ incanum, S. xanthocarpum and S. coagulans are related species. 
So incanum produced fully fertile hybrid with S. melongena while 
S. xanthocarpum produced only partially fertile hybrids. The wild 
varieties of S. melongena like 'insanum' and 'potangi' produced 
fully fertile hybrids with the cultivated varieties of 
So melongena but S, xanthocarpum gave sterile hybrids with 
S. indicum. Bhaduri (1951) also failed to obtained hybrid 
between S. melongena and S. indicum, indicating that the two 
species are distantly related. 
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Krishnappa and Chennaveeraiah(l965) claim, on the basis 
of compatibility, that S, melongena, S. khasianum, S. xanthocarpum, 
S. indicum and S. aculeatissimum are related species, Omidiji 
(1975) also suggested very close relationship between S. melongena, 
S, macrocarpon Khan et^  al, (1975) on the basis of the cytology 
of the hybrids also indicated that S. integrifolium as well as 
wild S. incanum are closely related species as well as closely 
related to S, melongena. 
Duthie (1911) had earlier suggested that S, coagulans 
and S. incanum were synonymous species. Santapau (1948) also 
indicated that S. xanthocarpum and S, mccanni are very closely 
related to each other and hence distinction between them is very 
difficult, Kirti and Rao (1978) studied affinities of spiny 
species of Solanum. 
D'Arcy (1976) has discussed biology and taxonomy of 
Solanaceae. Filov (1940) has presented the ecological classifica-
tion of _Sj, melongena. 
2.1.3 Taxonomy 
Filov (1940) "has c lass i f ied various forms of S. melongena 
both cul t ivated and wild and has dist inguished 5 sub-species. 
1. S. melongena L. subsp. agres t i s F i l . 
: 13 : 
2. S. melongena L. subsp, occidentale Gaz. 
3. S, melongena L. subsp, orientali-asiaticus Fil, 
4. S. melongena L. subsp, palestinjcum Fil. 
5. S, melongena L. subsp. arabico-itali cum Fil, 
First subsp. includes wild plants with extremely bitter 
and inedible fruits. These are commonly found in India, Subsp. 
occidentale arose in Western Asia-minor in conditions of adequate 
humidity and high temperature. Subsp, arabico-italicum has bitter 
fruits and only ornamental value (see also Bhaduri, 1951), 
But Bailey (1947) recognizes only three varieties of 
equal rank namely viz. 
1„ S. melongena var. esculentum Bailey 
2. S, melongena var. serpentinum Bailey (Long fruited serpent 
varieties) 
3„ S, melongena var. depressum Bailey (Early dwarf purple) 
Chadha (1972), in the Wealth of India, described four 
additional, important cultivated varieties. 
1, So melongena var. incanum (Linn.) Kuntze 
2„ S. melongena var. melongena 
3. S. melongend var. depressum i3ailey 
4. So melongena var. serpentinum (Desf.) Bailey 
: 14 : 
Eight other names have been considered as varieties of 
Solanum melongenat 
1. S, esculentum Dun. 
2. S. insanum Roxb, 
3. S, incanum Linn, 
4. S. Qvigerum Dun, 
5o S, serpentinum Desf, 
6. S. macrocarpon Linn. 
7. S. coagulans Forsk. 
8. S. longum Roxb. 
Hybridization work between two taxa may result into the 
production of (1 ) fertile hybrids, (2) partially fertile hybrids, 
(3) sterile hybrids, and (4) non-production of any hybrid. 
The first condition indicates a close interrelationship 
but the last condition shows that the taxa have no genetic 
affinity. 
Hybridization of S, melongena with other species of 
Solanum has been successful in a few cases but extensive hybrid-
ization is needed to unravel the mystery of the origin S. melongena. 
Bhaduri (1951) reported that S. melongena female parent produced 
fertile hybrid with 2 varieties namely, S. melongena var. insanum 
and S, melongena var, potangi and as male parent with S. incanum. 
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It also produced, as male parent, partially fertile hybrid with 
S, xanthocarpura. The hybrids from the crosses between S, macro-
carp on and S. melongena, between S, indicum and S, melongena and 
between S. zuccagnianum and S. melongena are sterile (Rajasekaran, 
1969 & 1978a,b; Rajasekaran and Siva Subramanian, 1917a) (see Khan, 
1976 in "The Biology and Taxonomy of Solanaceae). 
Omidiji (1976) has also hybridized S. melongena with 
S. macrocarpon, S. incanum and S, gilo. 
Khan (1976) also reported production of hybrids from 
crosses between S. melongena and S. xanthocarpum, S. sisymbri-
folium, S, indicum, S, integrjfolium, S. hispidum and S. incanum. 
S, indicum produced hybrid as male parent with 3 varieties of 
S. melongena and both as male and female parent with only one 
variety. S. integrifolium produced hybrids as female parent with 
5 varieties of S. melongena and as male parent with 2 varieties. 
S. hispidum has been successful as male parent and crossed with 
9 varieties of S» melongena. S. incanum, as female parent, 
produced hybrids with 14 varieties of S, melongena and with only 
one variety both as male as well as female parento Generally 
hybrids were fertile but rarely seedless. All the bybrids showed 
vigorous growth and most of them had seeded fruits. Pollen ferti-
lity of hybrids was between 19 to 34 per-cent. The chromosome 
configuration in F., in seven out of eight crosses, was with 
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eleven bivalents and two univalents with regular meiosis. 
Similarly hybrids with _S^. hispidum were vigorous with pollen 
fertility of four per cent or less. From these it is obvious 
that S, melongena has some degree of genetic relationship with 
all the ten species namely, S. incanum, S, xanthocarpum, 
S, zuccagnianum, S, integrifolium, S. anomalum, S, sodomaeum, 
S, macrocarpon, S, gilo, S, indicum and S. hispidum. 
B haduri (1951) suggested the nearest ancester of 
cultivated form of S, melongena may be (1) wild varieties of 
S» melongena such as S. melongena var, insanum and S, melongena 
var. potangi, (2) S. incanum, and (3) Hybrids of sane varieties 
of S, incanum. 
As S, melongena produces hybrids which may be sterile, 
partially fertile or fully fertile with ten species of Solanum. 
Similar result may be obtained when hybridization is extended to 
involve more species of Solanum. Conclusion about phylogenetic 
relation of S. melongena and its origin form the ancestral forms 
will have to wait till more extensive and comprehensive 
biosystemic data become available (see Khan, 1976 in The Biology 
and Taxonomy in Solanaceae), 
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2.2 Cytology 
2,2.1 Ghromosome number and morphology 
Cytology of many varieties of Solanum was studied by 
Kojima (1925). The basic chromosome number was found to be 12. 
Vilmorin and Simonet (1927) and Jorgensen (1928) pointed out that 
the same basic chromosome number i.e. 12 is present in S, xantho-
carpum. Jorgensen (1928) also pointed out that the basic chromo-
SOTie number in S, macranthum is 12. Bhaduri (1933) observed 
that the basic chromosome number in S. xanthocarpum, S, torvum, 
S. macranthum, S. trilobatum and S. verbascifolium is 12. Janaki 
Ammal (1934) studied the cytology of S. melongena. Five types of 
chromosomes with median centromeres were reported by her. 
Oinuma (1945) studied the karyotypes of many species 
of Solanum including S. melongena. Hardas and Joshi (1954) also 
pointed out that the basic chromosome number is 12 in S. robustum 
whereas it is 48 in S. aviculare. Rai (1959) reported the 
morphology of somatic chromosomes in four varieties of S. melongena 
and reported that different numbers of median and sub-median 
chromosomes are characteristic of different varieties. 
Chennaveeraiah and Krishnappa (1966 & 1968) studied the 
cytology of some solanums from South India. Choudhury(l975) 
observed the cytological studies of West African diploid Solanum 
melongena L. var. "Bassawa", Huziwara (1955) reported the 
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karyotypic analysis of Solanumo Kakhnovich and Tarasevich (1972) 
made cytological studies of seedlings from seeds exposed to ultra-
violet rays, 
Sinha (1950) pointed out one pair of SAT-chromosomes 
in the somatic complement of S, seaforthianum, S, verrucosum and 
So warscewiczi The accessory chromosomes in the root tips of 
S. melongena, S. giganteum and S. indicum have been reported by 
Chennaveeraiah and Krishnappa (1965). 
2.2,2 Meiosis 
Kojima (1925) reported normal course of meiosis in 
So melongena with 12 bivalents at diakinesis and raetaphase I. 
Janaki Ammal (1934) found complete terminalization of short 
chromosomes and gradual terminalization of medium and long chromo-
somes at diplotene. She has further reported that long chromosomes 
have more chiasmata per bivalent than short chromosomes. The course 
of meiosis, chiasmata frequency and terminalization coefficients 
were also studied by Rai (1959) in four varieties of eggplant. The 
chiasmata frequency varied from 0,77 to 1.37 while the terminaliz-
ation coefficients ranged between 0.6 to 0,98. 
Von Wangenhein (1957) described the pairing behaviour 
of chromosomes in several species of Solanum at pachytene and 
diakinesis. He also concluded that small differences in structure 
of the chromosomes of the species played a minor role in the 
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evolution of the genus Solanum. Ellison (1936) studied the normal 
course of meiosis in S, nitidibaccatum. Spontaneous chromosomal 
aberrations in S, melongena, were reported by Choudhury (1973). 
Rajasekaran (1970b) observed the process of desynapsis 
^" ^ o IH^LEHE* Zutshi & Kaul (1974) studied cytology of 
S. sisymbrifolium and reported that the plant was hexaploid with 
n=36 chromosomes. They observed irregular meiosis with multi-
valents and univalents at metaphase-I, 
D'Arcy (1974) studied meiosis in several species of 
Solanum. Kirti and Rao (1978b) made a detailed study of meiosis 
in the interspecific hybrids of spiny solanums, Rao and Baksh 
(1979) studied meiosis in S, melongena and S. integrjfolium. 
Meiosis was normal with 12 bivalents at diakinesis and metaphase-I. 
They also studied meiosis in the hybrids of these two species. 
Hybrids obtained from crosses, S. melongena var. "Pusa Purple 
Long" X So integrifolium and S. integrifolium x S, melongena 
var. "Hungary No„290469 were studied and showed quite regular 
meiosis with 12 bivalents. Occasional univalents were observed 
but no multivalents. The amphidiploids, produced by colchicine 
treatment, had 24 bivalents with occasional univalents, trivalents 
or tetravalents. These amphiploids were completely fertile with 
high percentage of pollen viability (73.5-88<,C%). It was inferred 
that the two species have minor structural rather than genie 
differences inspite of gross chromosomal similarity. 
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2,3 Polyploidy 
There are a few reports on the occurrence of natural 
polyploidy in jS, melongena L. and its allied species. Janaki 
Ammal (1934) obtained a sterile triploid hybrid plant in F^  as a 
result of a cross between the two varieties, J-22 and 515-B of 
So melongena. The triploid plant was selfed and some tetraploid 
plants were isolated from the subsequent progeny. The occurrence 
of a natural tetraploid, Solanum was detected in a population of 
the variety^Muktakeshi*by Singh (1942). Chavan et al. (1964) 
reported a natural triploid plant in another variety, 
"Manjeerigota" of S, melongena. No hybrid could be obtained when 
the triploid plant was crossed with normal diploids, 
Beemish et ad, (1957) were able to induce tetraploidy in 
Solanum species by treating them with colchicine. Rajasekaran 
(1961 & 1970d) prepared autotetraploids by colchicine treatment, 
Datta and Neogi (1969) induced autotetrapolidy in S. melongena 
var. Green Long (GL) by giving colchicine treatment at cotyle-
donary stage. In these autotetraploids, 24 bivalents were 
observed at diakinesis and metaphase-I besides several abnormali-
ties like chromatin bridges, fragments and lagging chromosomes. 
Rajasekaran (1970e, 1971b) developed amphidiploids by 
giving colchicine treatment to the hybrids obtained from two 
separate cross viz., S, indicum x S. melongena and S. xanthocarpum> 
S, melongenao These amphidiploids showed regular meiosis with 
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increased fertility, Rajasekaran (1970a) had earlier induced 
autotetraploidy in Solanum indicum, Rangaswamy and Kadmba-
vasundram (1974) obtained amphidiploids by crossing S. melongena 
with S. indicum and treating hybrids with colchicine. The amphidi-
ploids always showed reduced fertility in comparison to F^  plants, 
Fakumato (1962) studied in detail chromosomal mosaicism 
and nuclear instability in polyploids of S. integrifolium variety 
"inserna" developed by colchicine treatment, 
Janaki Ammal and Bhatt (1971) produced autotetraploid 
of S. khasianum by colchicine treatment. These showed gigantic 
vegetative growth and less number of spines with increased 
solanidine content in the fruits as compared to the diploid forms. 
Irikura (1975) obtained haploid S, melongena plants 
through anther culture, 
Choudhuri (1980) studied the cytogenetics of West 
Africans S, melongena hybrids ("Bassawa" & "Zaria") and found 
that at the second anaphase there were chromosomal irregularities 
which occurred in 36 per cent cases. Though high frequency of 
pairing of chromosomes in the hybrid indicated close relationship 
of the varieties but the presence of multivalent and univalent also 
(in 23.23 per cent cases) showed presence of translocation inter-
changes. 
! 22 : 
Omidiji (1981) obtained hybrid from a cross between 
So gilo and S, melongena. This hybrid showed heterosis for height 
but was intermediate for other characteristics. Fruits were 
smaller, S, melongena showed normal meiosis but S, gilo, because 
of hybrid origin, showed irregularities of meiosis with bridges, 
fragments and multivalents. This also proved the existence 
structural differences between the chromosomes of the two species. 
Choudhuri (1981) studied the West African intervarietal 
hybrid of S, melongena and found univalent fragments resulting 
into formation of micronuclei in some cases but generally there 
was pairing of chromosomes in the hybrids indicating a close 
relationship between cultivars (S. melongena cv. Giwa-2 x cv, 
Giwa-I ), During meiosis, the pairing of chromosome was preterminal. 
Multivalents, bivalents and trivalents occur in 31,9?6 cases and 
this indicated the presence of translocation interchanges in the 
two cultivars, 
Kirti and Rao (1982) studied relation of the spinous 
Solanum species by doing reciprocal hybridization between 
S, integrifolium and S, indicum. Pairing of chromosomes was regular 
but hybrids were highly sterile perhaps due to the formation of 
unbalanced gametes following pairing and exchange between partially 
homologous chromosomes, 
Rao and Rao (1984) also studied the xrossability relation-
ship of some spinous species of Solanum (6 spp,) using parameters of 
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crossability/fertility relationship and chromosomes pairing in 
parents and hybrids„ 
2,4 Induction of mutation 
The work of mutation breeding of crop plants started 
only in late thirties. Much work has been done on S, melongena. 
More and more research work has been and is being done for improv-
ing this crop in commercial terms, Bhaskaran (1959) studied the 
effect of seme mutagenic radiations on S, melongena. Auerbach _et al. 
(1947) used chemical mutagens for the production of mutations, 
Konzak (1957) obtained the genetic effect, by the use of radiations, 
on higher plants. Gunckel (1957) studied the effect of ionizing 
radiations on plants. Borg ejt _al, (1958) used ionizing radiations 
for plant improvement. Gaul (1956) studied utilization gf 
induced mutations in plant breeding. Blixt (i960) produced many 
mutations in plants using ionizing radiations. Banerjee (1963) 
studied the methods of maximisation of induced mutation frequency, 
Chopra and Swaminathan (1966) studied the cora^ bined treatment of 
EMS and hydroxylamine for the induction of mutations. Patil (1967) 
studied the effect of gamma-ray irradiation on the germination of 
S. khasianum seeds and noted the maximum germination in seeds 
treated with 1500 and 3000 Kr doses on the 14th day and in those 
treated with 6000 Kr on the 14th, 15th and 16th days. The seedlings 
showed no malformation, only the cotyledons remained adhered to the 
seed coats. Except for the decrease of germination percentage of 
seeds, no other abnormality was noted. Baghramayan (1968a,b) 
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studied the cytological variations in some varieties of eggplant 
after being exposed to X-rays, The breakage of chromosomes 
increased with the increasing dosage of irradiation. This resulted 
into the formation of bridges and fragments. He also studied six 
dominant mutations. Izvorska (1969) reported that X-ray irradiated 
seeds germinated earlier. The plants of M^  generation flowered 
earlier and produced higher than average weighted fruits. Khan 
£t al.. (1971a) studied influence of chemical mutagens on some 
varieties of eggplant, Bhatt (1972) studied induction of curved-
-spine mutant in S, khaslanum by gamoma-irradiation. He also induced 
tetraploidy in this mutant, Chakravarti and Dehjani (1973) 
obtained mutants of S, khasianum showing morphological abnormali-
ties with the help of gibberellic acid treatment, Dhopte and More 
(1974, 1975) studied effect of mutations induced by gamma rays. 
They observed different stomatal frequencies in the varieties, 
'Long White' and 'Pusa Purple Cluster' when these were treated 
with 15 to 30 Kr and in 'Manjeeri* and *Pusa Purple Cluster' when 
treated with 30 to 40 Kr. There was a change in stomatal size 
also with the different doses of gamma-rays, Avakyan et ai, (1975) 
studied the effect of pre-sowing irradiation of seed on the yield 
from the plant. X-ray doses between 0»5 to 1,0 Kr stimulated 
growth and enhanced the yield in some varieties of S, melongena. 
Ramaswamy and Sayed (1977) also reported mutagenic effects of 
gamma-ray irradiation in S, melongena. 
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Srivastava and Roy (1978) compared the effect of EMS and 
gamma-ray treatment on the induction of sterility and yield of 
S, melongenao They found stimulation of seed germination at 5 to 
10 Kr dose levels but reduction of germination percentage at 
higher doses. In the case of EMS there was no initial stimulatory 
effect and there was gradual decrease of germination percentage 
with the increasing concentration of EMS. Pollen sterility also 
increased with the increasing dose of EMS and gamma irradiation. 
There was also a gradual fall of yield with the increasing doses, 
Srivastava and Roy (1981a) studied the effect of gamma irradiation 
on fruit and seed development and noted its significance in the 
production of seeds and fruits with the increasing doses of 
irradiation, Srivastava and Roy (1981b) also noted the stimulation 
of germination with 15 to 20 Kr gamma irradiation while 40 Kr caused 
lOC^ lethality. 
Satyanarayana and Subhash (1981 ) studied the effect of 
EMS in inducing albina chlorophyll mutants in M^  and albina, 
xantha and chlorina mutants in M2 generation, Nothmann e^ ajL. 
(1983b) studied relation between floral morphology and flower 
position in the clusters with fruit-set. He also studied inter-
actions between floral morphology position in cluster and 2,4-D 
treatments (1983a).- The treated cultivars showed increased fruit 
weighto 
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2,5 Hybridization 
2.5,1 Intervarietal hybridization and heterosis 
Many workers have tried intervarietal crosses using 
several cultivated varieties of egg-plant, in order to exploit 
hybrid vigour for commercial purposes, A large number of success-
ful intervarietal crosses were done in the beginning of this 
century. Also recently many such crosses have been reported, 
Halsted (1901) reported heterosis in brinjal varieties, 
crossed reciprocally, and noted high hybrid vigour in the hybrids 
so obtained. Bayla (1918) performed hybridization between local 
varieties and recorded heterosis in hybrids, 
Nagai and Kida (1926) studied hybrid vigour with respect 
to several characters including plant height, number of branches 
per plant, earliness of blooming, earliness of maturity, number of 
fruit per plant, length of fruit and yield per plant in several 
hybrids. 
Kakizaki (1928, 1930 and 1931) found heterosis, in 
intervarietal hybrids, of several characters like, height of the 
plant, diameter of the stem, number of branches per plant, 
maturity of fruit, yield and weight of seeds. He obtained 
improved F^  hybrids by crossing the varieties having different 
desirable characteristics. 
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Schmidt (1935) (see Sambandam, 1962) reported heterosis 
in eggplant hybrids for fruit-set. 
Daskalov (1941 and 1955) expressed the view that hybrid 
vigour may be exploited for the improvement of the brinjal crop, 
Aver-Janova (1941) and others reported high productivity in 
hybrids, 
Venkataramani (1946) made crosses between local varie-
ties and reported hybrid vigour in many yield components like 
height of plant, number of branches per plant, earliness of 
flowering, fruit set and total yield. 
Pal and Singh (1946) performed several intervarietal 
crosses and found that the hybrids were superior to their parents 
in plant height and seed germination, 
Odland and Noll (1948), Capinpin and Alvier (1949) found 
heterosis in hybrids for characters like plant height, number of 
fruits per plant and total yield in a large number of intervarietal 
hybrids, 
Bailey and Munson (in Sambandam, 1962) produced hybrids 
by artificial pollination between the two varieties in eggplant 
in U.S.A. A positive report showing heterosis in eggplant came 
from Munson (in Sambandam, 1962). 
Komotishoji (1963) and Bernardi (1967) noted that the 
average weight of fruit in the hybrids was more than the average 
weight of the fruit of the better parent. 
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Tiwari (1966) reported that higher the number of 
branches, better was the yield. He also noticed that viability 
of seed was comparatively higher in hybrids, 
Oganesjan (1966, 1969) reported remarkable heterosis 
in the hybrids with respect to many yield components. 
Baha-Eldin et_ aj^ . (I968b) found heterosis in F- hybrids 
of the cross Black Beauty X PI 169651 and found that the hybrid 
was much better than its parents. Odland (1969) released a hybrid 
variety of egg-plant, "Penn Beauty", which was^  superior to its 
parents in total yield. 
Rao (1934), Pal and Singh (1946), Mishra (1961), 
Sambandam (1962), Raman (1964), Prasad and Prakash (1966), 
Choudhury (1966), Sundraraj et ^ . (1966), Thakur et ai.. (1968) 
and Dutt (1970), made the intervarietal crosses in S. melongena 
but did not record vigour in hybrids, 
Lai Pathak and Singh (1971) produced several inter-
varietal hybrids which showed heterosis for the time of flowering, 
yield, length of fruit and diameter of fruit. Khan jejt aj^ . (1971) 
reported production of several intervarietal hybrids in egg-plant, 
Singh and Khan (1974) published similar report, 
Gopimony and Srinivasan (1970) reported production of 
the hybrids from a cross between cultivated varieties of 
S. melongena and wild variety of the species. 
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Bujdoso and Videki (1973) studied 16 varieties of egg 
plant. Out of these three hybrid varieties viz., 'Rabens feather', 
•Universal six' and 'Mission bell' gave highest yield, 
Cherepova (1973) reported that heterosis was most marked 
when the varieties crossed markedly differed in leaf colour,vigour 
and earliness. 
Dikil and Studentsova (1976) have recently studied the 
best varieties for breeding of egg plant in Soviet Union, 
Dhankhar ejt al. (1980) studied intervarietal hybrids of 
S, melongena and indicated that the hybrids, obtained by crossing 
Pusa Purple Long and Vlhite Long were resistant to the attack of 
shoot and fruit-borer.Leucinodes orbonalis but the parents were 
susceptible and suggested that more than one reccessive gene was 
controlling this tolerance, 
Joarder et al.. (1981 ) found that heterosis in the inter-
varietal crosses of S. melongena was mainly due to overdominance, 
2.5,2 Interspecific hybridization 
Many workers have studied interspecific crosses between 
different species of Solanurn. Sterile F^  hybrid was obtained by 
Tatebe (1927) in a cross between S. integrifolium and S. melongena, 
Sarvayya (1936) reported that F^  hybrids obtained from the cross 
So xanthocarpum x S, melongena were partially sterile. 
: 30 : 
Mittal (1950), Bhaduri (1951), Magoon et ai. (1962) 
recognized two groups of Solanum spp. on the basis of their cross-
ability relationship. One group ofSolanum consists of spinous 
species, another group has no spines on the body, both of these 
groups are reproductively isolated. The spinous species viz., 
Solanum xanthocarpuro, S. incanum and the wild varieties of Solanum 
melongena like insanum and potangi can be crossed with 
cultivated egg plant. Hybrids of S, incanum and S. melongena were 
fully fertile. Fully sterile hybrids were produced frcan the 
cross between S, indicum x S, xanthocarpum, 
Pandey (1962) studied genetic basis of interspecific 
incompatibility in eleven self-incompatible and three self-
compatible species of S<;)lanum. Some interspecific crosses failed 
either due to inhibition of pollen tube growth in the style or 
due to failure of fruit setting even after normal fertilisation, 
Baylis (1963) made many interspecific crosses among 
several species of Solanum, Krishnappa and Chennaveeraiah (1965) 
found that armed species like S. torvum, S, indicum, S, trilob atum 
and S, sisymbrifolium were reproductively isolated from spineless 
species like S. seaforthianum, S, auriculatum , S, pseudocapsicum 
and S. jasminoides. The species like S, indicum, S, melongena, 
S. khasianum and S, aculeatissimum were grouped together on the 
basis of crossability. 
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Katarzhim (1965) studied the meiotic irregularities in 
hybrids of the cross S. melongena x S, integrifolium. Narasimha 
Rao (1968) and Narasimha Rao gl ai., (1969, 1970) studied cross-
ability relationship of nontuDeriferous species of Solanum and 
concluded that S, melongena variety Pusa Purple Long should be 
consideredasa subspecies of S, melongena, 
Rajasekaran (1969) made cytogenetical study on inter-
specific affinities of some species of Solanum. He crossed 
So indicum x S. melongena, S. xanthocarpum x S, melongena, 
So xanthocarpum x S. indicum and S, xanthocarpum x S. trilobatum 
and obtained their hybrids, 
Rajasekaran (1970) also obtained hybrids between 
S, indicum x S, melongena, var, "insanum" Prain. Their amphidi-
ploids were fully fertile with large number of fruits. He found 
that the sterile plants of F. hybrid generation showed chromosomal 
sterility in nature, Rajasekaran (1970e) reported that the 
hybrids of the cross S. indicum x S. melongena var. "insanum** were 
sterile although meiosis was normal. This sterility was probably 
caused by genie differences, 
Rajasekaran (1971a,b) studied cytomorphology of a 
sterile F. hybrids produced by the cross S, xanthocarpum x 
S, melongena and of its fertile araphidiploids. The sterility of 
F. hybrid was due to minor chromosomal structural differences in 
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the parental species. Rajasekaran and Sivasubramanian (1971 ) 
studied partial sterility in F^  hybrids produced by the cross 
Solanum zuccagnianum x S, melongena. 
Ignatova (1971) divided the hybrid progeny of the cross 
S. melongena x S, aethiopicuro into two distinct groups. Hybrids 
of the group one showed high fertility and complete dominance for 
all the characters of wild parents. But in the second group of 
hybrids there were sterile plants with characters intermediate 
between the parents and having some new characteristics not typi-
cal of any one of the parents. Amphidiploids of these plants 
were fully fertile, 
Ludilov (1972, 1974) successfully crossed S, integri-
folium with S, melongena. Amphidiploids of this hybrid gave a 
fertile line with increased pollen fertility, Rangaswami and 
Kadambavasundram (1973) obtained fertile hybrids from the cross 
S» melongena x S, indicum. He also obtained ?2 progeny and back-
cross progeny of this hybrid. They (1974) made reciprocal crosses 
between S, indicum and S, melongena. The F^  hybrids proved to be 
fertile. El-Gewely and Sahrigy (1974) noted that F^  hybrid of the 
cross S, melongena var. "serpentjnum" x S. pseudocapsicum were 
also sterile* 
Omidigi (1975) studied the inter-relationship and 
affinities of Solanum melongena, S, incanum and S, macrocarpon. 
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He found that S, macrocarpon is more closely related to S, melon-
gena than S, incanum. Khan et al. (1975) crossed and reported that 
S. integrifolium and S. incanum are closely related, 
Viswanathan (1973) noted occurrence of natural cross-
pollination between S, incanum and S, melongena. 
Khan and Rao (1976) and Rao and Buksh (1978, 1979) have 
been able to obtain sterile hybrids from crosses between four 
varieties of brinjal (PPL, NB, CB, HRY) and S. integrifolium. They 
were tall with abundant flowering and bearing small tomato like 
seedless fruits. The amphidiploid of these hybrids were fully 
fertile and bore completely seeded fruits. The chromosomal 
abnormalities rather than the genie differences between two 
species, were probably responsible for these. 
Rao e^ al_. (1979) have also done successful crosses 
between S. melongena var. PPL x S. hispidum. It proves that in 
these species genetically controlled developmental processes have 
diverged. They have inter-reacted dishorraoniously in the hybrids 
and produced sterility and abnormalities in the diploid tissue 
before meiosis, 
Rao and Kumar (1980) studied cytomorphological characters 
of S, indicum, S. melongena and their interspecific hybrids. The 
hybrids were fertile with normal meiosis with small chromosomal 
structural differences. Many plants of F^ progeny were resistant 
against fungus and fruit and stem-borers. 
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Rao (1981) produced interspecific hybrids by crossing 
S, melongena and S. incanum. The hybrids were fertile with normal 
meiosis. He also observed that F^  plants were resistant against 
Fusarium and fruit-borer Leucinodes sp. 
Raju et al, (1981) studied the cytogenetics of inter-
specific hybrids between S, indicum and S. xanthocarpum. These 
produced fertile hybrids. 
Rao (1981b) studied cross between S. melongena and 
S. hispidum for the purpose of transferring perennial habit, 
hardiness and insect resistance of S, hispidum to the brinjal. 
The morphological diversification and genetic distinctiveness of 
the 2 species was found to be due to structural changes of 
chromosome and disharmonious interaction of genes. This resulted 
into the production of sterile interspecific hybrids. 
Rao (1981b) studied the cytogenetics and pest-resistance 
of the hybrid between S. melongena (Nurki Baigan) and S, incanum. 
The fertility of hybrid was 48.6% and meiosis was near normal 
showing genetic relationship between the two species. The hybrid 
was resistant to the attack of P. vexans and L, orbonalis under 
field conditions. 
Rao and Baksh (1981) studied relation between 
S. melongena and S. integrifolium Poir., from the Karyomorphology 
of the amphidiploids produced from their hybrids. Some hybrid were 
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highly sterile even though showing normal chromosomal pairing. 
But amphidiploids produced by these hybrids showed normal pairing 
of chromosomes, high percentage of pollen fertility and fruit-set. 
Cryptic structural hybridity was supposed to have played an 
important role in hybrid sterility and genetic distinctiveness of 
the two species. The amphidiploids were found to be highly 
resistant to shoot and fruit-borers. 
Schaff et ai., (1982) studied hybrids between S. melon-
gena and S. macrocarpon and their derivatives. Many F* hybrids 
produced seeds and Fg generation showed many recombinents. It was 
thus proved that the transfer of genes is possible from 
S, macrocarpon to S. melongena, 
Kirti and Rao (1982) studied the cytology of F^  hybrids 
of S. integrifolium with S, melongena var. "incanum". Hybrids 
were vigorous showing chromosomal association at dikianesis and 
metaphase I. Generally 12 bivalents were formed per PMC and it 
showed the retention of ancestral chraoQosomal homologies. But 
inspite of regular meiosis the pollen sterility was very high 
i.e., about 90^ 16, Bhadra,et al,. (1983) also attempted to 
hybridize S, melongena with S. verbascifolium. Only one fruit 
was obtained when S, melongena was female parent but this fruit 
was seedless. 
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Attavian et al, (.1983) found that S, gila, S. integri-
folium and S, nodiflorum produce fertile hybrids with normal 
chromosomal pairing, common genetic chromosome number of 12 and 
fully fertile interspecific hybrids of F^  generation. 
2,6 Genetics 
2.6.1 Male sterility 
Jasmine (1954) obtained male sterile plants by cross-
ing two varieties of S. melongena. The cross was var. Black 
Beauty x var. Black Nagasaki. The male sterility was reported 
to be due to failure of dehiscence of anthers. Functional male 
sterility in S, melongena has also been reported by Singh and 
Khan (1964). 
Choudhury and George (1962), Jyotishi and Husain (1968) 
and Jyotishi and Chandra (1969) induced male sterility in 
S. melongena by foliar spray of 2,4-D. Pal et aO,. (1970) 
reported that maleic hydrazide also cause male sterility in 
S. melongena. Kuriyama et al^ , (1969) reported that 0.2 per cent 
aqueous solution of 2,4-dichloroisobutyrate is also effective in 
causing male sterility in S. melongena. 
Buck (1960) reported male sterility in some hybrids of 
*^ verrucosum and six other species . Habib and Swamy Rao 
(1973) reported development of spontaneous male sterility in 
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S, integrifolium. Here the male sterility was attributed to 
mutation, 
2,6o2 Inheritance of yield components 
Heritability of various quantitative characters viz., 
number of flowers per inflorescence, maturation period of the 
fruits, number of fruits per plant and average weight of the 
fruits was calculated by Gotoh (1953). Gotoh (1956) also deter-
mined the environmental correlations, genotypic and phenotypic 
correlations and heritability value among the five quantitative 
characters viz., height of the plant, diameter of stem, period of 
flowering, number of fruits per plant and shape of the fruits, 
Genotypic correlations were higher than the phenotypic correla-
tions. A fairly high positive correlation was present between 
height of the plant and diameter of stem. Genes, controlling the 
number of flowers per inflorescence, shape of the fruit and 
hairiness of the plant, segregate independently, 
Dhesi et, ajL. (1964) investigated heritability of many 
characters in S. melongena. They noted that heritability values, 
for all the characters considered, were high except for the weight 
of fruit. Taking into account the heritability value, they 
proposed that individual plant selections in ^2 progeny will prove 
more effective for the number of branches per plant, number of 
fruits per plant and length of the fruits. 
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Sinha ejt ad., (1966b) studied genetic coefficient of 
variation, heritability estimates and genetic advances in two 
varieties of S, melongena and evaluated the genetic articulature 
of several characters in the species, 
Baha-Eldin ejt al. (1968a,b) studied the inheritance of 
plant height, date of flowering, yield, number of fruit per plant, 
fruit weight and fruit shape in the progeny of the cross. Black 
Beauty x PI 169651 and noticed partial dominance of tallness of 
the plant over shortness, of early flowering over late flowering 
and of round fruit character overlong fruit character. The 
dominance of early flowering has also been reported by many other 
workers (Raman, 1964, in Baha-Eldin et al. (1968a). Baha-Eldin 
et al. (1968c) investigated simple and partial correlation 
coefficients among six plant characters in F2 and F^ progeny of 
the cross, var. Black Beauty x PI 169651. They compared the 
genetic correlations and regression coefficients of the characters 
with phenotypic correlations and correlation coefficients. The 
estimates of genetic correlation coefficient showed that short 
height of the plant and early flowering were positively correlated 
with larger number of fruits per plant, longer fruits and higher 
yield. 
Peter and Singh (1971) studied five varieties of 
S. melongena and observed that number of primary branches and 
fruit weight per plant were controlled by dominant genes, whereas 
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height of the plant was controlled by additive gene action. Such 
action was found to be responsible for the number of fruits per 
plant, fruit length and diameter of the fruit. Yield per plant 
in terms of weight was reported to be governed by a dominant gene. 
Scossiroli et. al. (1972) and Vijay Gopal and Sethuma-
dhavan (1973) made diallelic analysis of many quantitative 
characters in five varieties of S. melongena and found that the 
number of primary branches and the number of days of flowering 
were controlled by over dominant genes, while the height of plant 
was governed by additive genes with some overdominance. Higher 
number of fruit per plant, number of long styled and medium styled 
flower per inflorescence, length of fruit and circumfrence of 
fruit are controlled by additive genes. 
Singh e;t al, (1974) made heritability estimates of 
several morphological characters including height of the plant, 
number of branches per plant, number of fruit per plant and yield 
per plant and concluded that the heritability estimates of all 
the characters were higher except that for the fruit weight, 
Mahrotra and Dixit (1973) studied stipulated estimates 
of variability in 45 varieties of S, melongena, a wide range of 
phenotypic variation was observed by them for fruit yield per 
plant, fruit length and plant height. Prasad and Prakash (1974) 
studied the genotypic and phenotypic variability in S. melongena. 
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Singh and Nandpuri (1974) and Hiremath and Gururaja Rao 
(1974) studied genetic variability and correlation among the 
various characters in S, melongena. They showed higher heritabi-
lity and expected genetic advances for the number of fruits per 
plant, seed weight per fruit and rind thickness. They also showed 
high positive correlation between the yield and number of fruits 
per plant. 
Peter and Singh (1976) reported that canbining ability, 
heterosis and analysis of phenotypic variation in brinjal, Popova 
et. ^ , (1976) also studied the phenomenon of heterosis in 
S, melongena. Popova et al. (1976) also studied genetics of 
S. melongena with respect to various yield components. Bhutani 
et. al. (1977) published, investigations on variability in 
S, melongena. 
Gill £t al. (1976) studied inheritance of yield compo-
nents in six varieties of S. indicum. Six characters associated 
with the development and yield were studied. These were noted to 
be governed, mostly, by additive gene actions. The interaction 
was also detected. Except for branches per plant heritability 
was found to be high for all other characters. 
Jinks (1955) surveyed the genetic basis of heterosis. 
He attributed the phenomenon to overdominance since overdominance 
of many characters was observed in the hybrids. Choudhury (1966) 
suggested the utilization of hybrid vigour for the improvement of 
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the crop. Oganesjan (1976) also studied heterosis in brinjalo 
Hybrid vigour was conspicuous in hybrids of high-yielding varie-
ties. The more the parents differed in yield the less marked was 
heterosis, 
Srivastava and Bajpai (1977a) studied combining ability 
in brinjal. Nassi (1977) studied inheritance of various characters 
in the species, Hani et al. (1977) studied heterosis in quantita-
tive terms in S, melongena, 
Singh and Singh (1980) showed that fruit yield has a 
positive association with plant height, number of fruits per 
branch and number of fruits per plant, both at phenotypic and 
genotypic levels but days to flowering showed negative association 
at phenotypic level and positive association at genotypic level. 
The fruit girth and the number of fruits per branch were major 
factors contributing to yield. 
Joarder e^ al. (1981), in a cross with a Japanese culti-
var, found that hybrid showed high increase of yield over mid and 
better parent but epistatic gene effect depressed the F^ means in 
many cases resulting into highly significant inbreeding depression. 
Crosses Jumki x White egg and Kalosuta x Japani, for fruit number 
and yield, showed high heritability with higher genetic gain. The 
dominant gene effect was more in magnitude than the additive gene 
effect. 
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Siddiqui (1981) reported the occurrence of vivipary in 
some varieties of S, melongena due to certain physiological causes, 
Singh and Singh (1981) studied genetic variability and 
heritability in brinjal for 6 characters viz., yield, fruit number 
per plant, fruit length, fruit girth, plant height and days to 
flower. They found high range of phenotypic variation except for 
the days to flower. Fruit girth, number of fruit per plant and 
yield per plant indicated high genetic coefficient of variation, 
heritability and genetic advance. Genetic advance was low for 
days to flower. 
Dixit et al. (1982) have studied combining ability 
in egg plant and found in majority of the intervarietal crosses 
the magnitude of variance was higher due to general combining 
ability as compared to specific ccrabining ability for all 
characters except length and girth and fruits. Pusa Purple Long, 
PH4, HI 6 and Aushey had best combining ability for most of the 
characters, 
Sinde and Patil (1984) reported combing ability in 
brinjal varieties namely Arka Kusumakar for number of flower and 
fruit clusters, number of fruit per plant, fruit length and fruit 
yield per plant; in Muktakeshi for plant height, number of primary 
branches and fruit girth; in AHU for days to flower initiation and 
for 50% flowering; in Black Beauty for the number of secondary 
branches and fruit weight; in Azad Kranti for plant height, number 
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of flower and fruit clusters, fruit length and fruit yield per 
plant; in Manjiri Gota for girth and weight of fruit etc. If Pusa 
Purple Long was used as male parent, there was higher combining 
ability for days to flower initiation,for 505^  flowering, for 
number of secondary and primary branches and for number of fruit 
per plant. 
2,6,3 Inheritance of qualitative characters 
2.6,3,1 Colour of the stem and leaves 
Tatebe (1939 in Sambandara, 1962) and Joshi (1963) 
pointed out that purple colour of the plant is monogenically 
dominant over green. Sambandam (1964b) found that the character, 
purple hypocotyl is monogenically dominant over green one. Thakur 
et_ jd. (1968b) claimed monogenic as well as digenic inheritance 
of stem colour. Swamy Rao (1970) reported simple inheritance for 
colour of the stem, petiole, midrib of the leaf, flowers and 
fruit. Nimbalkar and More (1981) found that the stem colour and 
petiole colour were governed by three factors with 3.9% and 
10.08% cross over values. The petiole colour factor was also 
found to be linked with the leaf colour factor with a recombinant 
value of 8,16%. 
Patii and More (1983a) found that in some varieties of 
S, melongena the inheritance of leaf colour showed the segregation 
of 9:7, fruit colour of 57:7, fruit size of 54:10 and fruit shape 
45:19 for fruit shape. 
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Patil and More (1983b) found the ratio for the segre-
gation of stem colour 27:37 for leaf colour 9:7 for fruit colour 
45:19 in a cross between different varieties of brinjal. 
2.6.3.2 Spinocity of the plant 
Joshi (1963), Thakur et al. (1968b) noted that spino-
sity of the plant is monogenically inherited and is dominant over 
non-spinosity, Nimbalkar and More (1981) also found in brinjal 
(Nimbkar and Green round) monogenic behaviour of spininess. 
2.6.3.3 Colour of the corolla 
Purple colour of the corolla is monogenically dominant 
over white (Tatabe 1939, in Sambandam 1962) and Thakur et al. 
(1968b) have reported that purple colour of the corolla is mono-
genically dcwiinant over white. 
2.6.3.4 Colour of the anther 
Striped anthers are monogenically daninant over 
unstriped anthers (Sambandam, 1962 and Joshi, 1963). However, 
Thakur et £1. (1968b) claim digenic inheritance for this 
character in brinjalo 
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2.6.3.5 Colour of the stigma 
Joshi (1963) and Thakur et a^. (1968b) reported that 
green colour of the stigma is digenically dominant over yellow 
colour. Recessive epistasis was reported to exist in this case, 
2.6.3.6 Colour of the fruit 
Hals ted (1918), Kakizaki (1924)(in Sambandam, 1962) and 
Janick and Topleski (1963) reported that purple colour of the 
fruit is dominant over white. Choudhury (1972) noted incomplete 
dominance of green colour of the fruit over white. He further 
claimed that green flesh of the fruit is monogenically dominant 
over white flesh. Janick and Topleski (1963) and Swamy Rao (1970) 
inferred that two dominant complementary genes govern the antho-
cyanin formation in the fruit and they were responsible for the 
colouration, Tatebe (1944) showed that another gene in associa-
tion with two dominant complementary genes controls the antho-
cyanin formation. Tigchelaar et al,. (1968) identified nine genes 
that were responsible for the synthesis of the anthocyanin in the 
fruit, 
Sinha £t al. (1966a) studied linkage in brinjal and 
found that genes for the pigmentation of stem, petioles and 
anther-tips are linked. 
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2.6.3.7 Chiasmata frequency 
Singh and Khanna (1974) reported that chiasmata 
frequency in S. melongena is polygenically controlled, both with 
partial dominance as well as over'dominance, 
2.6.3.8 Basal region fruits 
Nothmann and Rylski (1983) found that the brinjal fruit 
frcxn the basal region were heavier than other. The presence of 
additional fruit did not affect weight of basal fruits but the 
presence of basal fruits did affect the development of additional 
fruits which became smaller. 
2,7 Floral biology 
Plant breeders have studied floral biology of some 
cultivars of egg-plant (Kakizaki, 1924; Jones and Rosa, 1928; 
Smith, 1931; Magtang, 1936; Tatebe, 1938; Pal and Singh, 1946; 
Krishnamurti and Subramanian, 1954; Popova, 1958; Sambandam, 
1962, 1964a; Prasad and Prakash, 1968; Oganesjan, 1965, 1966 and 
1969; Pal, Gy and Olah, 1969; and Zaidi et a^. (1980), 
2,7o1 Morphology of flower 
Floral morphology of egg-plant was studied by many 
workers (Jones and Rosa, 1928; Thompson, 1931; Smith, 1931; 
Sambandam, 1962; Magtang, 1936), They found that the flowers 
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might be either solitary or in clusters. Flowers were herm-
aphrodite but various anomalies and abnormalities have been 
reported (Singh, 1948; Quagliotti, 1962; Singh and Khanna, 1974). 
Heterostyly is also common in egg plant. Based upon length of 
style and stamen, Turumaru (1937) described two forms of flowers 
viz, homostylic and heterostylic. It was reported that homo-
stylic flowers bear fruits whereas heterostylic flowers are 
abortive. He explained that sterility of heterostylic flower 
was due to incomplete developments of styles. Pal and Singh 
(1943) categorized^, melonqena flowers into three types^namely, 
long-styled, pseudo-short-styled and short-styled. In long-
styled flowers, style protrudes beyond the rim of corolla tube 
and anther tips; in pseudo-short-styled flowers, style length is 
equal to that of the length of stamen while both remain within 
the rim of the corolla while in short-styled flowers the style is 
very short and often rudimentary. Pal and Singh (1943) reported 
the presence of both long-styled and short styled flowers in the 
same cluster. In every inflorescence, first formed flower is 
long and healthy and is either long- styled or pseudo-short-styled 
with usually latter producing fruit. The subsequent flowers of 
the cluster are small and do not bear fruit (Kakizaki, 1924; 
Smith, 1931; Tatebe, 1938; Popova, 1958; Sambandam, 1962; and 
Prashad and Prakash, 1968), 
Ogansejan (1965) reported maximum fruit setting in long 
styled flowers. Smith (1931) reported 1S^ fruit setting in short 
styled flowers by hand pollination but Pal and Singh (1943) 
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failed to obtain any fruit-set in short-styled flowers by hand 
pollination. 
Smith (1931) studied anatomy of long and short-styled 
flowers at the time of anthesis. Phloem was very meagre in the 
pedicels of short-styled flowers. 
2.7„2 Blooming of the flowers 
The size of floral bud which was going to bloom the 
next morning varied with the variety and also with its position 
on the inflorescence axis (Pal and Singh, 1943). The buds which 
measured 2,3 cm to 2.6 cm in length in the evening usually 
opened next morning. Magtang (1936), Howard (1919), Howard and 
Khan (1919), (see Pal and Singh, 1943) noted that the time of 
opening of buds depended on temperature, humidity and the time 
of day. Pal and Singh (1943) reported that the temperature and 
humidity, of the early hours of the morning, determined the 
opening time of the flower and dehiscence of anther. They also 
reported that the opening time of flowers on the subsequent days 
was earlier than the first day of blooming. Pal and Singh 
(1943) also observed that the duration of opening of the flowers 
increased on the second day and onwards till after a maximum 
limit was reached. Later on, there was no further increase in 
this duration. 
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2.7.3 Dehiscence of anthers 
Kakizaki (1924) observed that dehiscence of anther 
takes place after the opening of flower. Magtang (1936) reported 
that all the anthers of the same flower did not open simultane-
ously. Pal and Singh (1943) observed that during summer the 
dehiscence of anthers take place, in all the varieties studied, 
after the flower had opened while during winter dehiscence 
occurred in scxne varieties, even before the opening of flower. 
2.704 Longevity of the pollen 
Kakizaki (1924) reported that the pollen grains 
remained viable for two days. Pal and Singh (1943) found long-
evity of pollen to be three days in winter and only two days in 
summer. 
2.705 Receptivity of stigma 
Kakizaki (1924) reported that the stigma becomes 
receptive as soon as the bud opens and continues to be receptive 
for two to three days. Tatebe (1938) reported that the stigma 
becomes receptive one day before the opening of the flower and 
remains receptive for two days after the opening of the flower. 
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2.7,6 Pollination and fruit-setting 
Kakizaki (1924) reported that cross-pollination is 
brought about by insects. Kakizaki (1930) reported that 
S, melongena is a self-pollinated crop but a considerable degree 
of cross pollination may also occurs varying from 0.2^ to 46,80% 
with an average of 6.75^.Schmidt (1935) (see Sambandam, 1962) 
reported considerable cross pollination in egg plant. Magtang 
(1936) failed to obtain any fruit-setting in bagged flowers 
whereas he observed cent-per-cent fruit-setting by artificial 
cross pollination. Daskalov (1937) (see Pal and Singh, 1943) 
showed predominance of self-pollination in egg-plant. The percent-
age of cross-pollination being 30 to 40, Pal and Singh (1943) 
have pointed out that self-fertile, brinjal is not necessarily 
self-pollinated. They reported to have obtained 10-15 per cent 
fruit-setting in bagged flower whereas in hand pollinated flowers 
over 80 per cent fruit-setting was noted, 
Popova (1959) emphasized the need to transfer large 
amounts of pollen to stigma in order to get more fruit 
and seed-setting, 
Sambandam (1960) obtained 20 per cent fruit-setting in 
selfed flowers of the variety Black Beauty (see Sambandam, 1962). 
Sambandam (1964a) pointed out variation in natural cross-pollina-
tion between the flowers of the same plant, Jyotishi and Chandra 
(1969) also reported cross pollination in _S, melongena... Oganesjan 
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(1965) found high percentage of fruit-setting C72.£%) and high 
yield by using two days old pollen and by pollinating the flowers 
one day after emasculation. 
Nothman £t al, (1983) observed that both style-length 
and position of the flower in the cluster affected the flower's 
fruit-set potential. 
Free (1975) fBund that fruit-set in S. melongena was 
largely due to automatic self-pollination and external agents 
did not appear to increase it, 
Rylski £t ajL. (1984) studied differential fertility in 
short-styled egg plant for clarifying the reasons of the lack of 
fruit-set in short-styled flowers. This study showed that the 
short-styled flowers differed for the long-stylei flowers in their 
small-sized under-developed papillae and lower sugar content. 
Therefore neither pollen germinated on it nor pollen-tube grew in 
the tissue of style and hence there was no fruit set. 
2.7.7 Maturation of fruit 
According to Pal and Singh (1943), the maturation of 
fruits varies in summer and winter. During the summer they have 
reported 35 days maturation time whereas during winter this 
period was prolonged to 70 days. 
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2.7.8 Seed dormancy 
Pal and Singh (1943) reported germination in the seeds 
sown immediately after being taken out from the fruits. This has 
shown that seed dormancy period was either nil or extremely short, 
2.7.9 Vivipary 
Vivipary was reported in many varieties of egg plant 
(Pal and Singh, 1943; Bhore, Bhapkar and Chavan, 1966; Phadnis, 
1967; Siddiqui and Khan, 1980). 
2,7o10 Parthenocarpy and its induction 
Bailey and Munson (1891) first reported parthenocarpy 
in S, melongena, Sambandam (1962), Yasuda (1933) induced 
parthenocarpy in S, melongena by pollinating the stigmas with the 
pollen of Petunia, Krishnamurthi and Subramanian (1954) reported 
induction of parthenocarpy by foliar spray of 2,4-D. Pal, Gy and 
Olah (1969) induced parthenocarpy by mechanical stimulation of 
pistils. 
Rahman and Siddiqui (1983) showed that the spray of 
5 ppm and 10 ppm aqueous solution of 2,4-D at 18 days intervals 
resulted into the development of seedless fruits. 
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2.7.11 Differentiation of the floral buds 
Ishida ei al. (1981) have studied the effect of 
the removal of cotyledons, at the early stages of plant development 
and on the time of the differentiation of first flower buds 
which were found at a higher node,compared with the control. But 
at the later stage the removal of cotyledons did not affect the 
time of the bud differentiation and the nodal position of the 
first flower. 
2.8 Pathology 
Brinjals are susceptible to large number of diseases 
caused by fungi, bacteria, viruses and insect pests. Sometimes 
the disease is so severe that the whole crop becomes worthless. 
Attempts have been made and are being made to tackle diseases by 
therapeutic measures or by developing resistant varieties. 
Wild species of Solanum show varying degrees of resis-
tance to different diseases as reported by Banerjee and Basu 
(1956), Kalfov (1967), Sambandam et al,. (1969), Singh (1970), 
Chelliah and Sambandam (1971), Panda et a^ .. (1971), Singh (1970), 
Singh et. ad. (1972), Swaminathan and Srinivasan (1972), Bindra 
et al. (1972), Sambandam et a^. (1972), Daly (1973), Fassuliotis 
U973), Hoy et aj,. Uv73), Chakrabarti and Choudhury (1974), 
Waraitch (1974), Verma and Choudhury (1974), Khan (1974), 
Krishnaiah let a^ .. (1975), Chakrabarti and Choudhury (1975), Mayee 
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and Khatri (1975), Mitra et a^. (1976), Kharkova (1976), Dhankar 
et, ai. (1977) and Nawale and Sonone (1977). Thus a lot of work 
has been done for obtaining disease resistant hybrids of egg plant 
from crosses with wild species. 
2,8.1 Viral diseases 
The little leaf is a menacing viral disease of brinjal, 
which leaves the crop a total ruin. Bindra e_t a^, (1972) tested 
acromycin (Tetracycline hydrochloride) against the brinjal and 
reported slight positive result. Chakrabarti and Choudhury 
(1975) developed two hybrid lines viz. S. 252-1-1 and S. 252-2-1, 
which showed fair resistance against little-leaf. They also 
reported that this resistance might be somehow co-related with 
the high content of phenolic compounds and ascrobic acid. Mayee 
and Khatri (1975) observed transmission of 'brinjal mosaic virus' 
and reported that the virus was transmitted by insect pest Aphis 
gossypii. Naqvi and Mahmood (1978) isolated the brinjal mosaic 
virus and failed to designate the strain as serological results 
were negative. 
MakKour et al. (1981 ) described and isolated egg plant 
mottled crinkle virus (Tomvus virus). Rao and Francki (1982) 
ref)orted the occurrence on brinjal of cucumber mosaic virus. 
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2.8.2 Bacterial diseases 
Recently Logan and O'Neill (1981) reported the infec-
tion of egg plant by Potato gangrene pathogen bacteria. Kumar 
et al, (1981) have reported the occurrence on brinjal seeds of 
32 species of fungi i.e. different species of Alternaria, 
Aspergillus, Cladosporium, Curvularia, Fusarium, Rhizopus, 
Stachybotrys, Penicillium and Phorna. 
2.8.3 Fungal diseases 
Dubey (1975) observed the fruit-rot of brinjal caused 
by Corynespora cassicola. Dublish and Singh (1976)reported their 
finding on wet-rot of brinjal. Kharkova (1976) studied resistance 
in different varieties of brinjal to Verticillium dahliae, Ullasa 
et, aj,. (1976) investigated the ring-rot of brinjal. 
Marois £t a^. (1982) had reported the biological control 
of Verticillium wilt of egg-plant using isolates of soil borne 
fungi that reduced infection by nearly 66 per cent. Emmanouil and 
Wood (1981 ) induced resistance in egg-plant to Verticillium dahliae 
by infecting leaf with various substances like the amino-acids, 
carbahydrates etc. 
2.8.4 Nematode parasites 
Tandon and Kumar (1981) reported the infection of 
S, melonyena plant by nematode Meloidogyne lucknowia. 
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2.8,5 Insect pests 
Banerjee and Basu (1956) tested several insecticides 
against the shoot and fruit-borer. Dewan and Beri (1965) 
observed jj^  vivo half-life of DDT and BHC, used as insecticides, 
in brinjal . Mithyantha et ai.. (1979) noted the persistance 
of carbofuren-residue in brinjal. Dhankar £t a^ .. (1977) studied 
the susceptibility of normal and ratoon crop of brinjal to shoot 
and fruit-borer. 
They also noticed that^of all the varieties tested Pusa 
Purple Cluster showed fair degree of resistance against the insect 
in both the crops, Nawale and Sonone (1977) also observed 
the susceptibility of brinjal to shoot and fruit-borer. Khan ejt al 
(1978), after some successful interspecific crosses indicated that 
there is a good possibility of transferring disease resistance 
from wild species to cultivated varieties of brinjal. 
Some common and important diseases of brinjal, their 
symptoms and causal organisms are given in Table-1. 
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CHAPTER _ 3 
MATERIALS AND METHODS 
Many cultivated varieties of brinjal Solanum melongena 
and some wild species of Solanum have been/will be tested. The 
following types have been selected for research work as these are 
most suitable for Aligarh climate, 
3.1 Materials 
3.1.1 Indian cultivated varieties of Solanum melongena 
(i) Black Beauty (BB) 
(ii) Egglshaped cluster (ESC) 
(iii) Giant of Banaras (GB) 
(iv) Green Long (GL) 
(v) Muktakeshi (MK) 
(vi) Nurki Baigan (NB) 
(vii) Pusa Purple Long (PPL) 
(viii) Pusa Kranti (PK) 
(ix) Round Black (RB) 
301.2 Wild species of Solanum related to S. melongena 
(i) Solanum hispidum Pers. 
(ii) Solanum indicum L. 
(iii) Solanum integrifolium Poir. 
: 58 : 
(iv) Solanum incanum L, 
(v) Solanum xanthocarpum Schrad & Wendle 
Experiment incorporated in this dissertation are only 
on varieties PPL and PK. These varieties have been subjected to 
chemical mutagenic treatments and investigated for seed germina-
tion and seedling growth. 
The chromosome number of all of the above mentioned 
species is 24 (2TI=24), These are crossable with the varieties of 
brinjal and desirable genes can be transferred from these species 
to brinjal cultivars through hybridizations. The desirable 
characters of these cultivars and of wild species will be combined 
through interspecific crosses, 
3,2 Cultivation practices 
3.2.1 Field and pot preparations 
Rajeevan and Rao (1980) found that application of 
nitrogen in the soil in the form of ammonium sulphate (50 kg/ha) 
and,through foliage, 1% urea in spray gives maximum yield. 
The fields were cross-tilled with disc harrow and 
lavelled four days after a mild prewatering. Soil was loosened, 
weeds were removed and beds of 2x2 meters were prepared. Similarly 
pots were also prepared and labelling was done with the help of 
iron flags painted black on which the writing was done using white 
paint. 
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3.2.2 Manure and fertilizers 
Manuring was done at the rate of 1 kg of cowdung manure, 
5 gm of anunonium sulphate, 5 gm of super phosphate and 2 gm of 
muriate of potash per square meter. Phosphate and potassic 
fertilizers were applied to the soil before ploughing but ammonium 
sulphate was applied three times in equal doses on 40th day, 70th 
day and 95th day after transplantation of seedlings. Pots were 
also prepared using soil and organic manure in a ratio of 1:1 and 
to every pot containing this mixture, super phosphate (5 gm), 
ammonium sulphate (5 gm) and muriate of potash (2 gm) was also 
added. 
3.2.3 Sowing and transplantation 
Sowing was done during September-October and March-
/^ril. Seeds were sown in 30 cm-sterilized pots. Date and time 
of sowing in pots was noted and pots were labelled properly 
indicating the treatments given to the seeds (100 seeds were sown 
in each lot). Seedlings were transplanted when they were 10-15 cm 
tall. The distance between seedlings as well as between rows was 
85 cm. 
3.2.4 Irrigation of fields and watering of pots 
During summer, fields were irrigated every third or 
fourth day but only after 12-15 days during winter. Similarly 
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pots were also watered. Proper irrigation increases the fruit 
yield (Abdul Hafeez and Cornillon, 1976). 
3.2,5 Weeding and hoeing 
Thorough weeding of pots and fields is necessary for 
keeping plants healthy and for reducing number of insect pests. 
Weeding of pots was done weekly and that of the fields at monthly 
intervals. Weeding of field was accompanied by 8 to 12 cm deep 
hoeing, 
3.3 Treatment of seeds with mutagens 
Only the chemical mutagens have been used for inducing 
mutation. Physical mutagen,either singly or in combination with 
the chemical mutagens,will also be used, 
3,3ol Chemical mutagenesis 
For this purpose, 100 seeds of both varieties PPL and 
PK, were taken in six replicates of each. These were treated 
with 0,5p6, 0.89^ , 1.0%, 1.5%, 2.0% and 2,5% of EMS for 24 hours at 
room temperature. Control seeds were soaked in distilled water. 
Treated seeds were washed thoroughly with DW to remove the mutagen 
used or toxic substances secreted during treatments. Similarly, 
treatments were given with DES and caffeine. 
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3.3.2 Physical mutagenesis 
4 sets of 100 seeds each will be kept in petridishes 
and will be soaked in DW for 24 h. After soaking, three sets 
of these seeds will be exposed to i—rays so as to receive 1,2 
and 5 Kr of irradiation respectively while the 4th set will be 
kept as control. 
3.3.3 Combination of physical and chemical mutagens 
Two sets of each variety, with 100 dry seeds each will 
be given irradiation doses of 5 and 10 Kr gamma rays respectively. 
These will then be soaked in DW for 24 h and then they will be 
treated with E^ AS for 24 h and after washing, seed will be sown 
in sterilised pots. 
3.4 Interspecific and intervarietal hybridizations 
Crosses will be made between different cultivars of 
brinjal and a few related wild and cultivated spp. Young flower 
buds, going to open next day, will be selected for emasculation. 
Flowers will be opened with the help of fine forceps and anthers 
will be removed, one by one without causing injury to the pistil. 
After emasculation, these buds will be rebagged to stop unwanted 
pollination. The buds to be used as male parent will also be 
protected in the same manner. Emasculation will be done in after-
noon and pollination next morning. Pollination will be done with 
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the help of fine brush which will be used for transfer of pollen 
from freshly dehisced anthers to the stigma of the carpel of the 
flower,going to be used as female parent. After pollination, 
flower buds will be rebagged and labelled; pollen application 
will be repeated in the next morning to ensure fertilization. 
Butter paper bags will be pin holed at some places to allow air 
passage. The bags will be removed only after fruit-set. For 
selfing, the entire inflorescence will be bagged before blooming. 
The seeds of the every hybrid fruit will be collected and stored 
separately. These will be sown next year for obtaining the 
plants of F^  generation which will also be similarly bagged and 
allowed to be selfed to produce the seeds of ^2 generation. Seeds 
of F. and ¥2 generation will be collected and stored separately 
for being sown next season in order to raise the plant of F2 and 
Fo generation respectively. 
3.5 Colchiploidy 
Induction of polyploidy will be done using 0,1% and 
0o2% colchicine solution in 5% aqueous solution of dimethyl 
sulphoxide (CiMSO), The following three methods will be used. 
3,5,1 Seed treatment 
50 seeds each in three replicates after being soaked in 
two different concentration of colchicine (0,1% and 0,2%) for the 
required period (20 or 24 h continuously or discontinuously) will 
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be washed thoroughly with DW before being sown in pots. The 3rci 
lot of seeds will be simply soaked in DW for 24 h and will then 
be sown directly. Percentage of germination and abnormalities, 
if any, will be noted during germination of seeds and at different 
stages of seedlings growth, 
3.5.2 Germinated seed treatment 
50 seeds will be soaked in DDW in four replicates, and 
allowed to germinate in petridishes. The germinated seeds will 
be kept moist with the colchicine solution of 0.1 and 0.2% for 
48 and 24 h respectively. Seeds will be then washed thoroughly 
with DDW and sown in the sterilized pots, to be transplanted 
later when they attain a size of 10 to 15 cm. 
3.5.3 Growing tip treatment 
50 seeds each in four replicates will be soaked in DDW 
for 24 h, then they will be sown in sterilized pots. When seedling 
attain the size of 5—7 cm then these will be transplanted 
separately in small pots. 15 healthy seedlings will be selected 
for each of the treatment. Now their tips will be kept moist 
with the help of non-absorbent cotton piece,kept wet with Oo1% 
or Oo2/'o colchicine solution foi 48 and 24 h respectively in one 
stretch or in daily perioQs ot b-8 h length, interrupted by 
periods of no treatment. The tips will be washed thoroughly and 
seedlings will be allowed to grow. 
: 64 : 
These seedlings and plants will be studied for any 
morphological features indicating induction of colchiploidy. They 
will be kept separately and their buds will be studied for confirm-
ation of polyploid nature. 
3,6 Cytological studies 
Cytological observation will be restricted to the study 
of microsporogenesis only. Suitable buds of mutants, hybrids, 
cholchiploids, amphidiploids, parents and controls of each genera-
tions will be fixed in Carney's fluid (absolute alcohol 6 parts, 
chloroform 3 part6 and acetic acid glacial 1 part) for about 1/2 
an hour then these buds will be transferred to a mixture of 3 
parts of absolute alcohol and one part of propionic acid saturated 
with ferric acetate, for a period of 24 h at room temperature. The 
material will then be thoroughly washed with 70% alcohol and will 
be stored in it later. 
3.6,1 Study of meiosis 
Meiosis will be studied from acetocarmine and propino-
carmine squashes of pollen mother cell (see Swaminathan ejt al.. 
1954). Preliminary observation wiJJ. be made from temporary 
slides which would be later made permanent using normal butyl 
alcohol schedule iBhaduri and Ghosh, 19t)4). 
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3.6o2 Study of pollen size and fertility 
Pollen size and fertility will be studied for all 
generations including parents, control, M^, M2, Mo; F^, F2, F^; 
C., C2, Co and their segregants, from fresh pollen samples. One 
or two anthers will be squashed in 1% solution of acetocarmine 
or safranin solution and then covered with cover glasses. Stained 
full grains with smooth out line will be taken as fertile while 
unstained, empty or irregular shaped grains will be taken as 
sterile. Diameter of the pollen grain will be measured from the 
fresh pollen of different plants after mounting them in methyl 
green glycerine jelly. Pollen morphology will also be studied 
from these slides. 
3.7 Incidence of diseases 
The occurrence of diseases on the plant will be noted 
on the basis of apparent symptoms. 
3.8 Floral biology 
The study of floral biology has now become essential 
for an intelligent breeding of any crop plant. The floral 
biology of six varieties of brinjal and three wild related spp. of 
Solanum will be studied thorouyhiy to get acquainted with the 
morphological and the behavioural characters of plants. Following 
aspects will be studied. 
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3.8.1 Viability of seeds 
Percentage of the viability of seeds will be determined 
by soaking them in water for 24 hours and then by treating their 
halves with 1% tetrazolium chloride solution in black covered 
petridishes. The seeds with light pink and deep pink will be 
counted as living while unstained seed will be taken as dead, 
^% tetrazolium chloride solution will be prepared in H2O and kept 
in bottles wrapped with black cloth or paper. The soaked seeds 
will be cut longitudinally into two halves one half will be 
thrown away and the other half will be kept in a petridish 
containing tetrazolium solution with the cut faces of seeds 
facing upwards,Reading will be taken after 10 minutes. The petri-
dishes in which the cut seed and tetrazolium solution was kept 
will also be covered with a piece of black cloth. 
All the viable seeds are expected to germinate on 
sowing in sterilized soil but the percentage of emergence will 
always be less than the calculated value of percentage of 
viability, 
3.8<,2 Labour period 
For each seed sample the dates of sowing and the initia-
tion 01 germindtion will be noted. The time lapsed between these 
two days will be designated as labour period. This will be 
counted as days after sowing. 
: 67 : 
3.8,3 Appearance of the first floral bud 
Appearance of the first floral buds of the plant will 
be noted with respect to the date of germinations, will be counted 
as days after germination, 
3.804 The period of the blooming of the plant as a whole 
The blooming period of plant will be noted from the date 
of the blooming of the first flower to the date of blooming of the 
last flower. For the purpose of hybridization the beginning and 
the end of the blooming periods will be avoided, 
3.805 Time of daily blooming. 
The time of day when the flower started opening, the 
time taken for opening of flowers, the time for which the flower 
remains open and the time taken for the flower to close will be 
noted. The time at which maximum number of flower were open will 
be determined. Generally flowers open with the beginning of dawn 
and blooming stops when the sun rays are very hot. 
3.8.6 Size of the bud on the day before blooming 
Buds going to open next morning will be emasculated on 
the preceeding evening. For hybridization the buds will be 
identified for emasculation one day earlier. The maximum length 
: 68 : 
of the bud going to open next day, will be determined by trial 
and error method, 
3.8.7 Dehiscence of anther 
The time of the dehiscence of anthers will be deter-
mined so that fresh and healthy pollens are taken for the purpose 
of pollination. Generally anther dehisces in the morning and 
increases with the warmth of the sun's rays but increases to 
a finish before mid day. On rainy or foggy days, no dehiscence 
takes place, 
3.8.8 Morphology of flower 
Floral features are typical of the family. Hetero-
styly will be noted. 
3.8.9 Pollen viability 
Pollen viability in different materials will be worked 
out following Brown's methods (Brown, 1949), Full and round 
pollen will be taken as viable while small and shrunken ones as 
non-viable. The viability will be read as percentage of pollen. 
3.8.10 Pollen longevity 
The longevity of pollen will be studied by pollinating 
highly receptive stigmas with compatible pollen of increasing 
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age. The oldest age of pollen,at which any fruit is formed and 
after which there is no fruit-set, is considered to be the longe-
vity of pollen. It will be counted in hours after dehiscence of 
anthers, 
3.8.11 Receptivity of stigma 
As long as the surface of the stigma remains shiny it 
may be taken to be receptive. The actual duration of receptivity 
will be determined by pollinating the stigmas of increasing post-
bloom age with fresh compatible pollen. The maximum age of 
stigma, at which any fruit is set, will be considered to be the 
duration of receptivity and will also be counted in hours after 
the opening of flower, 
3.8.12 Maturation of the fruit 
The length of the period, from the time of pollination 
up to the time when the fruit is ready for harvest, will be taken 
as maturation period of the fruit. It will be counted with 
respect to the date of pollination as days after pollination, 
3.8o13 Correlation between style length and fruit set in selfed-
flowers 
Flower with long medium and short styles will be 
labelled and bagged to ensure self-pollination. Percentage of 
fruit set will be determined in each case. 
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3.8014 Self and cross pollination ratio 
The ratio of self and cross-pollination will be worked out 
in two sets of experiment,. In one case, cross-pollination will 
be eliminated and flowers will be compelled to self-pollinate by 
bagging them and the percentage of fruit set will be determined. 
In the other set, self-pollination will be ruled out by emascula-
tion and natural cross pollination will be ensured. The percent-
age of fruit produced will be determined and the two values will 
be compared, 
3.8015 Fruit characteristics 
The following fruit characters bearing relevance to the 
quality and yield of the vegetable, will be noted down for consi-
deration during the present work, 
(a) average size of the fruit (length and diameter), 
(b) colour of the fruit, 
(c) average weight of the fruit, 
(d) placenta-fruit wall ratio (by volume), 
(e) placenta-fruit wall ratio (by weight), and 
(f) storage quality will be determined at 32°C in term of hours 
for which fruit retained at least 70% of the moisture 
present at the time of harvest and developed no bad odour. 
The endurance for 72 hours will be thought to be good, for 
48 hours as fair and only for 24 hours as poor. 
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3,8,16 Yield 
Following factors will be taken into account for deter-
mining the yield, 
(a) average number of fruits per plant, 
(b) average yield (by weight) of fruit per plant, and 
(c) estimated yield (by weight) of fruits per hectare. 
3.9 Characters to be studied 
The following quantitative and qualitative characters 
will be studied: 
1. Plant height (cm) 
2. Base circumference (cm) 
3. Number of branches (plant ) 
4. Leaf area (cm ) 
5. Leaf pubescence (square root of number of hairs per cm ) 
6. Leaf texture 
7o Leaf sp ines (Presence or absence and number/cm ) 
8o Peduncle number per node 
} . Peuuncif length Uuia) 
10. Peduncle width Uim) 
11. Ratio oi peduncle length and peduncle width 
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12. Floral diameter 
13. Corolla colour (purple or white) 
14. Corolla anthocyanin (present, absent) 
1 5. Corolla length (mm) 
16. Corolla tube length (mm) 
17. Depth of corolla tubing (corolla tube/corolla length) 
18. Anther colour (yellow, purple) 
19. Filament constriction (absent, present) 
20. Stamen length (mm) 
21. Pistil length (mm) 
22. Style exertion (pistil length-stamen length) 
23. Filament anthocyanin 
24. Style-anthocyanin (absent, present) 
25. Fruit length (cm) 
26. Fruit width or diameter (cm) 
27. Fruit size (fruit length x fruit width) 
28. Fruit shape (fruit width/fruit length) 
29. Fruit number (plant" ) 
30. Weight of 1,000 seeds 
31. Diameter of fertile pollen grains (JU ) 
32. Pollen fertility (%) 
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33. Number of seeds per fruit 
34. Seed width (mm) 
35. Seed weight per plant 
36o Fruit weight per plant, 
3,10 Statistical analysis 
Observation recorded on seedling grovYth ( length of 
the seedlings) in different treatments together with the control 
have been subjected to statistical analysis with a view to find 
out the extent of variation induced by the chemical mutagens. For 
this purpose best ten seedlings were taken from each treatment to 
calculate out the range, mean, standard deviation and coefficient 
of variability. In future experiments value of 't' will also be 
calculatedo 
3.10.1 Range 
The difference between the highest figure and the 
lowest figure in a data is called its range and symbo ically 
represented as: 
R = S-H 
where R ~ Range 
S -• Lowest figure 
H - Highest figure 
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3 = 10.2 Calculcj tjon of n.ean md stand-jrd (Jeviation 
•..ean and stanu^rd deviation of the quantitative charac-
ters of the individuals of every generation or treatment will 
be calculated as follows with usual meaning of symbols: 
...ean X -^ ^ 
and Standard deviation x a, ^ /E(X^) - (X)^ 7i^  
v/ N-1 
=T2 
or. "=< = y ^ 
In case of paired readings of the individuals of the 
tvi'o generations or of two treatr.ients, the mean and the 
standard deviation of their differences will be calculated 
as follows: 
The mean of differences, d = -rr 
whore d = (X^^-Xg) 
The standard deviation of the differences of individual 
observations of the two treatiuents is calculated as follows: 
° ' K-1 
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The standard deviation of mean differences of the two 
treatments is 
For unpaired samples, the means of the samples X-, and 
Xr) and the standard deviation of the sample sizes N, and N2» 
( X) will be calculated as follows: 
and standard deviation of the mean differences with N, + N2 - 2 
degrees of freedom 
^d ^/(I,^,!) \ ( N ^ [E(X^)-(IX,).X, -h E(X|)-(IX2).X2] 
3.10.3 Test of sj^ ni_f_icance - ' t' test 
Comparis on of the two populations of the two generations 
or of those obtained by tv;o treatments, will be done by t-test 
-J 
For paired populations t = —— 
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X,-X2 fN^ 
For unpaired populations t = — ~ — / v, |, 
3o10.4 Coefficient of variability 
The coefficient of variability, in terms of percentages, 
is calculated in the following manner. 
Standard deviation of differences 
CV(/.) = X 100 
Mean value of the differences 
CHAPTER - 4 
OBSERVATION 
A few preliminary experiments were performed to deter-
mine the effect of chemical mutagens such as EMS, DES and caffeine 
on the percentage of seed germination, rate of the growth of the 
seedlings and the induction of certain abnormalities in the 
cotyledonary leaves in the treated population of M^  generation, 
4.1 Effect of mutagens on seed germination 
Seeds were treated with 0,5, 0,8, 1,0, 1.5, 2,0 and 
2,^ EMS, DES and caffeine. These were sown in pots containing 
well manured soil. Germination in controls started on the 6th 
day but in the case of treatments with mutagens it was delayed 
by 1,2 or 3 days, depending upon the concentration of the mutagen 
used. 
Percentages of seed germination, in controls as well as 
in the materials treated with EMS, DES and caffeine, have been 
given in Table 2 and 3 while LDC^Q dose in the graphs A-F. 
4.2 Effect of seed treatment with mutagens on the length of the 
seedlings 
Effect of mutagens on the length of the seedlings of 
PPL and PK was studied. 
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The seeds of PPL and PK varieties were treated with 
0o5, Oo8, 1.0, 1.5, 2.0 and 2.5^ EiAS, DES and caffeine. The 
lengths of the seedlings were noted on the 25th day of sowing. 
The data on the effect of mutagens on PPL are given in Table 4 
and on PK in Table 5, 
4.3 Effect of mutagens on s'hape and size of cotyledons 
The treatment of seed with different concentration of 
mutagens resulted into the development of abnormal cotyledonary 
leaves. Figures 1-6 show the effect of different mutagens on 
PPL variety while figures 7-12 show the effect of different 
mutagens on the shape, size, positions and number of the cotyledo-
nary leaves in PK variety. 
Figure 1 shows shape and size of cotyledon in the 
control of PPL variety. Figure 2 shows shifting of both cotyle-
dons to one side as a result of treatment with 1% EMS. Figure 3 
shows the effect of treatment with 2,% DES, Figure 4 shows the 
effect of OoS^ DES. Figures 5 and 6 show the effect of 2J6 caffeine, 
Figure 7 shows shape, size and position of the cotyledons in the 
control. Figure 8 shows shifting of 2 cotyledon to one side as a 
result of the treatment with 1% DES. Figure 9 shows the complete 
supression of one cotyledon as a result of treatment with 2.5% 
DES. Figure 10 shows the effect of 0,8% caffeine in producing very 
deep notch in one cotyldon. Figure 11 shows the decrease of the 
size of one cotyledon and increase in the size of other cotyledon 
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as a result of the treatment with 1% DES. Figure 12 shows the 
development of 3 cotyledonary leaves as a result of complete 
bifurcation of one cotyldeon in a plant produced by the seed 
treated with \% EMS. 
TABLE-2: Seed germination in control and treated materials in 
the variety, PPL,of Solanum melongena L. 
T r e a t m e n t 
C o n t r o l 
EMS-0o5^ 
EMS-0o8^ 
EMS-1.0^ 
EMS-1.5^ 
EMS-2.0?^ 
EiMS-2. % 
DES-0o5^ 
DES-Oo^ 
DES-UO% 
DES-1.5^ 
DES-2,(Si 
DES-2. % 
C a f f . - 0 , 5 ^ 
C a f f . - 0 , 8 % 
C a f f , - 1 , 0 % 
C a f f . - 1 . 5 ^ 
C a f f . - 2 . 0 % 
C a f f . - 2 , 5 % 
I n i t i a t i o n of 
G e r m i n a t i o n 
( d a y s a f t e r 
sowing) 
6 ( 2 1 ) 
6 ( 1 1 ) 
7 ( 1 9 ) 
7 ( 1 8 ) 
8 ( 1 4 ) 
8 ( 1 0 ) 
9 ( 8 ) 
6 ( 1 1 ) 
7 ( 1 0 ) 
8 ( 1 3 ) 
8 ( 1 0 ) 
9 ( 8 ) 
9 ( 6 ) 
6 ( 1 5 ) 
6 ( 1 6 ) 
6 ( 1 2 ) 
6 ( 1 0 ) 
7 ( 1 1 ) 
8 ( 9 ) 
50% 
G e r m i n a t i o n 
(days a f t e r 
sowing) 
10(38) 
11(32) 
• 11 (30 ) 
12 (28) 
12 (25) 
12 (23) 
13(18) 
11 (30) 
11(29) 
12(25) 
10 (20) 
10(18) 
12 (16 ) 
10(36) 
11(33) 
12(30) 
12(26) 
10(23) 
12(21) 
Maximum 
G e r m i n a t i o n 
( d a y s a f t e r 
sowing) 
15 
15 
15 
14 
15 
12 
14 
14 
15 
15 
12 
13 
14 
15 
14 
15 
15 
14 
15 
Maximum 
G e r m i n a t i o n 
(%) 
78 
66 
62 
55 
49 
45 
32 
62 
58 
49 
41 
35 
29 
7 2 
66 
62 
52 
45 
4 2 
100 seeds were sown for each treatment. 
Figures in perenthesis show the number of seeds germinated. 
TABLE-3: Seed germination in control and treated materials in 
the variety, PK,of Solanum melonqena L. 
Treatment 
Control 
EMS-0.5P^  
EMS-0.8?6 
EMS-1.0% 
EMS-1.S^ 
EMS-2.0P6 
BvlS-2. % 
DES-0.5^ 
DES-0.8?^  
DES-I.C^ 
DES-1.5^ 
DES.2.C»^  
DES-2.% 
Caff.-0,5^ 
Caff.-0.8% 
Caff.-1.0% 
Caff.-1.5% 
Caff.-2.0% 
Caff.-2.5% 
Initiation of 
Germination 
(days after 
sowing) 
6(14) 
6(9) 
6(9) 
7(9) 
7(7) 
8(10) 
9(7) 
6(6) 
7(6) 
7(10) 
8(6) 
9(4) 
9(6) 
6(12) 
6(13) 
7(10) 
7(9) 
8(10) 
8(9) 
5C% 
Germination 
(days after 
sowing) 
10(42) 
11(34) 
11(28) 
12(26) 
10(24) 
12(21) 
11(18) 
11(33) 
10(30) 
12(24) 
11(22) 
10(16) 
11(13) 
10(37) 
10(35) 
11(31 ) 
10(27) 
10(23) 
10(22) 
Maximum 
Germination 
(days after 
sowing) 
15 
15 
14 
14 
12 
15 
13 
15 
14 
15 
15 
13 
13 
15 
14 
15 
14 
13 
12 
Maximum 
Germination 
(%) 
82 
68 
59 
52 
48 
42 
37 
64 
59 
48 
43 
32 
25 
73 
69 
62 
55 
46 
43 
100 seeds were sown for each treatment. 
Figures in parenthesis show the number of seeds germinated. 
EXPLANATION OF FIGURES 
Fig. A. ^^50 <iose of EMS for the variety PPL 
of Solanum melongena L. 
Fig. B. ^^50 ^ °s® °f ^^^^ ^°^ ^^® variety PK 
of Solaniim melongena L. 
0^5^ 1-0 1-5 2-0 2-5 
CONCENTRATION OF EMS(%) ® 
EXPLANATION OF FIGURES 
Fig. C. ^^50 ^^^^ °f ^ ES for the variety PPL 
of Solanum melongena L. 
Fig. D. ^^50 <ic>se of DES for the variety PK 
of Solanum melongena L. 
CONCENTRATION OF DES (•/•) 
® 
EXPLANATION OF FIGURES 
F i g . E. ^^50 ^ o s e of C a f f e i n e f o r t h e v a r i e t y PPL 
of Solanum melongena L . 
F i g . F . ^^50 <iose o f C a f f e i n e f o r t h e v a r i e t y PK 
o f Solanxam melongena L . 
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TABLE-4: Length of seedlings in control and treated materials 
in the variety, t-t'L^of Solanum melongena L< 
Trea tmen t 
C o n t r o l 
EMS-Oo5P6 
EMS-0c8?^ 
EMS-1.096 
EMS-1o5p6 
EMS-2.0P6 
EMS-2.5^ 
DES-Oo£^ 
DES-0o8% 
DES-1.C% 
DES-1.£% 
DES-2.0^ 
DES-2.£^ 
C a f f . - 0 . 5 ^ 
C a f f . - 0 . 8 % 
C a f f . - 1 . 0 % 
C a f f . - 1 . 5 % 
C a f f . - 2 . C % 
C a f f . - 2 . 5 % 
A n a l y s i s o f 
Range 
1 5 . 4 - 2 2 . 6 
18o2-28 .8 
1 5 . 6 - 2 5 . 5 
1 4 . 5 - 2 7 . 7 
1 3 . 7 - 2 5 . 3 
1 2 . 2 - 2 5 . 3 
0 4 . 9 - 0 9 . 2 
1 3 . 8 - 2 8 . 2 
1 6 . 4 - 2 5 . 6 
0 8 . 2 - 2 5 . 9 
1 3 . 6 - 2 3 . 1 
1 1 . 5 - 2 8 . 5 
1 0 . 9 - 3 1 . 1 
0 8 . 2 - 2 3 . 8 
1 0 . 1 - 2 1 . 9 
0 9 . 8 - 1 7 . 3 
0 8 . 8 - 2 2 . 2 
0 6 . 0 - 1 8 . 0 
0 4 . 0 - 1 1 . 5 
l e n g t h o f s e e d l i n g s 
Mean+S.D. 
1 9 . 3 + 2 . 8 9 
2 1 . 0 + 3 . 8 6 
2 0 . 9 + 2 . 9 9 
1 9 . 8 + 4 . 4 6 
1 8 . 2 + 3 . 3 5 
1 8 . 0 + 4 . 0 8 
0 6 . 7 + 1 . 6 8 
2 2 . 4 + 4 . 0 3 
2 0 . 8 + 3 . 2 9 
18 .9+7 .37 
1 8 . 6 + 2 . 9 5 
1 8 . 3 + 4 . 9 6 
1 7 . 6 + 6 . 3 4 
1 7 . 7 + 4 . 4 2 
17 .6+4 .11 
1 3 . 4 + 2 . 2 2 
1 3 . 3 + 4 . 9 4 
1 3 . 1 + 5 . 8 9 
07 . 5+1.09 
(cm) f o r 
cv (%) 
14.97 
18,37 
14.34 
22.56 
18.45 
22.67 
25.16 
18.00 
15.83 
38.99 
15.86 
27.14 
36.05 
24.98 
23.38 
16.57 
37.18 
45.00 
14.48 
TABLE-5: Length of s eed l ings in cont ro l and t r e a t e d m a t e r i a l s 
in the v a r i e t y , PK,of Solanum melongena L, 
Trea tmen t 
C o n t r o l 
EMS-O.E^ 
EMS-0.8?6 
EMS-I.Op^ 
EMS-1.5^ 
EMS-2. C^ 
EMS-2. 5% 
DES-0.5^ 
DES-0.8% 
DES-1,0% 
DES-1.5^ 
DES-2. 0^ 
DES-2. % 
C a f f . - 0 . 5 9 ^ 
Ca f f . - 0 .896 
C a f f . - 1 . 0 % 
C a f f . - 1 . 5 ^ 
C a f f . - 2 . C^ 
C a f f c - 2 . 5 % 
A n a l y s i s of 
Rnage 
1 6 . 4 - 2 4 . 9 
1 0 . 8 - 2 5 . 2 
1 2 . 5 - 2 4 . 5 
1 4 . 7 - 2 6 . 3 
1 2 . 8 - 2 2 . 2 
09c9 -21 .1 
1 0 . 1 - 1 9 c 9 
1 5 . 3 - 2 5 . 3 
1 0 . 2 - 2 6 . 8 
1 1 . 4 - 3 0 . 2 
1 7 . 6 - 2 2 . 3 
0 3 . 7 - 2 9 . 2 
0 8 . 5 - 1 7 . 0 
1 2 . 6 - 2 7 . 2 
1 1 . 9 - 1 9 . 2 
0 3 . 6 - 1 9 . 5 
0 5 - 2 - 1 3 . 4 
0 6 . 7 - 1 3 . 3 
0 5 . 8 - 1 1 . 2 
-
l e n g t h of s e e d l i n g s 
Mean+S.D. 
1 9 . 7 + 2 . 5 4 
2 0 . 4 + 4 . 9 0 
19.9+5o50 
19 .6+4 .22 
17 ,4+3 .97 
1 7 . 3 + 3 . 1 6 
15 .3+3 .46 
1 9 . 6 + 2 . 9 8 
19 .4+6 .09 
19 .3+5 .30 
1 9 . 1 + 2 . 6 0 
1 6 . 1 + 7 . 6 5 
1 4 . 1 + 3 . 9 4 
19 .5+4 .60 
1 4 . 6 + 2 . 3 6 
10 .9+5 .27 
1 0 . 6 + 3 . 0 6 
0 9 . 4 + 2 . 5 0 
08 .1+2 .23 
(cm) f o r 
CV {%) 
12.89 
24.03 
27 .66 
21 .53 
22 .82 
18.28 
22 .64 
15 .24 
31 .41 
27 .40 
13.61 
4 7 . 5 2 
28 .00 
23 .58 
16 .20 
48 .14 
28 .88 
26 .62 
27 .56 
EXPLANATION OF FIGURES 
Figs. 1-6 Seedlings in control and treated materials 
of the variety PPL of Solanum melongena L. 
showing abnormalities in the cotyledonary leaves. 
Fig. 1. Two normal cotyledonary leaves in PPL-Control. 
Fig. 2. shifting of both cotyledons to one side in EMS-1.0% 
treatment. 
Fig. 3. Cotyledons with blunt apices in DES-2.5% treatment. 
Fig. 4. One bifurcated cotyledon in DES-0.8% treatment. 
Fig. 5. Reduced and unequal cotyledons in caffeine-2.0% 
tre-atraent. 
Fig. 6. Three cotyledonary leaves in caffeine-2.0% treatment. 

EXPLANATION OF FIGURES 
F i g s . 7 - 1 2 . S e e d l i n g s i n c o n t r o l and t r e a t e d m a t e r i a l s 
o f t h e v a r i e t y PK of Solanvun melongena L . 
showing a b n o r m a l i t i e s i n t h e c o t y l e d o n a r y l e a v e s . 
F i g . 7 . Two normal c o t y l e d o n a r y l e a v e s i n P K - c o n t r o l . 
F i g . 8 . S h i f t i n g of b o t h c o t y l e d o n s t o one s i d e i n DES-1.0% 
t r e a t m e n t . 
F i g . 9 . One c o t y l e d o n w i t h b l u n t a p e x i n DES-2,5% t r e a t m e n t . 
F i g . 1 0 . One normal and one b i f u r c a t e d c o t y l e d o n s i n C a f f e i n e - 0 . 8 % 
t r e a t m e n t . 
F i g . 1 1 . One s h o r t and o n e l o n g c o t y l e d o n s i n DES-1.0% t r e a t m e n t . 
F i g . 1 2 , T h r e e c o t y l e d o n a r y l e a v e s i n EMS-1.0% t r e a t m e n t . 

CHAPTER - 5 
DISCUSSION 
The observations taken from the seedlings treated with 
various concentrations of mutagens like EMS, DBS and caffeine 
clearly show the initial stimulating effect of mutagens in some 
cases but increasingly depressive effect, with the increasing 
concentration of the mutagens, in all other cases. 
In both the varieties, PPL and PK, increasing dose of 
mutagen decreases the percentage of seed germination. In PPL 
and PK both 1,5^ EMS, 1% DES and a little more than 1.5^ caffeine 
resulted into 50p6 germination (L.D. 50). 2.^ concentration of 
mutagen reduced the percentage of germination to nearly 25-37% 
in the case of EMS and DES respectively while to 42-43% in the 
case of caffeine (see graphs A-F), Reduction in germination 
following mutagenic treatments may be due to the disturbance of 
the balance which exists between the promoters and inhibitors, 
probably, in favour of the inhibitory substances in the seeds 
(Maherchandani, 1975)o 
In PPL, 0o5 and 0.8% EMS showed an stimulatory effect 
and seedlings were longer while 1% EMS was ineffective but 1,5, 
2,0 and 2,5% EMS showed increasingly depressing effect on the 
length of the seedling whereas DES 0<,5 and 0,8% also showed 
stimulatory effect while 1.0, US, 2.0 and 2,5% DES depressed 
the length of the seedling in an increasing order. But in the 
case of caffeine, no stimulatory effect was seen. The concentra-
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tion of mutagen 0»5-2.5% showed increasingly depressive effect 
on the length of the seedlings. The effect of 2.5% caffeine was 
most drastic and the length of the shoot was reduced to nearly 
half of that of control. 
In the case of PK, 0,5% EMS showed stimulatory effect 
on the length of seedlings while 0.8 and ^,CP^ EMS were ineffect-
ive. Concentrations of 1.5, 2.0 and 2.^ EMS showed increasingly 
depressive effect on the length of the shoot. DES showed no 
stimulatory effect at 0.5% level, 0,8 and 1.C% were not very 
effective and 1.^ had mild depressing effect while 2.0 and 2.5% 
DES had very strong depressing effect on the length of the 
seedlings. Caffeine 0,5% solution showed no effect while 0.8, 
1.0, 1,5, 2.0 and 2.5% caffeine solution showed very strong 
depressive effects on the length of the seedlings. Stimulatory 
effect of mutagens at lower concentrations may be due to their 
action as growth promoting substances while at higher concentra-
tion they might have acted as inhibitors (Konzak £t al^ ., 1961). 
The effects of mutagens appear to be very drastic on 
the development of cotyledonary leaves in PPL and PK varieties 
of brinjal. In PPL, treatment of seed with 1.0% EMS has shifted 
the position of the two cotyledons to one side while 0.8 and 
2.5% DES have blunted the apices of the cotyledons in one case 
and produced a notch in one cotyledon, while supressing the 
development of the other cotyledon, in the other case. The treat-
ment with 2.C% caffeine resulted in reducing the size of one 
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cotyledon in one seedling and bifurcation of one cotyledon upto 
the base in the other. 
In PK variety also use of 1,C% DES shifted both the 
cotyledons to one side in one case and suppressed the development 
of one cotyledon while stimulating the development of the other. 
2.5% DES suppressed the development of cotyledon completely while 
Oo89^  caffeine bifurcated one cotyledon for more than half of its 
length. But treatment with 1,0^ EMS bifurcated one cotyledon 
upto the base producing three cotyledons of nearly equal size. 
Such a variation in the cotyledon may be due to the uneven damage 
caused by the mutagens to the actively dividing cells of the 
embryo or due to the differential response of cells of the embryo 
to the mutagen (Gaul, 1958). 
CHAPTER - 6 
FUTURE PLAN OF WORK 
Attempts will be made to obtain improved varieties 
through the induction of mutation, colchiploidy and hybridiza-
tion. Following experiment will be performed and M^, WU, Mo, 
C., C2, Co, F^, F2 and F_ generations will be studied thoroughly 
from morphological, cytological, yield and disease-resistance point 
of view & keeping in mind the purpose of developing improved 
stainso 
6,1 Induction of mutation 
Physical and chemical mutagens will be used on dry and 
pre-soaked seeds and comparative observations of morphological 
characteristics, yield components and yield of treated and 
untreated material will be recorded for detecting the existence, 
nature and extent of mutations. Beneficial mutations will be 
isolated and tested for sterility up to M3 generation. Combina-
tion of physical and chemical mutagens will also be used, 
6,1,1 Induction of mutation using chemical mutagens 
EMS, DES and caffeine have been used to induce variabi-
lity in the M^  generation. Seeds will be collected from the 
variants as well as the nornidi looking plants to proceed forward 
to the M2 generation. 
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6.1.2 Induction of mutations using physical mutagens 
Dry seeds as well as seeds pre-soaked for 24 hours in 
DW will be irradiated with gamma-rays in doses of 10 and 15 Kr 
and 2 to 5 Kr respectively, 100 seeds will be taken for each 
treatment as well as for control. 
6.1.3 Combined treatment 
Different chemical mutagens will be used in combination 
with gamma-rays for effective induction of mutations. 100 seeds 
will be used for each treatment. Dry seeds will be exposed to 
different doses of gamma-ray irradiations of 10 and 15 Kr. Then 
these will be soaked in water for 24 hours. After this they will 
be treated with mutagen solution like those of EMS and DES for 
24 hours in all six concentrations. These seeds will then be 
thoroughly washed with DW and will be sown in sterilized pots. 
6.2 Induction of colchiploidy 
Colchiploidy experiments will be done to develop 
improved lines and to induce fertility in sterile*hybrids. Poly-
ploids and amphidiploids will be produced and the comparative 
study of their morphology and yield components will be made in 
the tteated material as well as in thn control. Colchicine, 
dissolved in 5 per cent aqueous solution of dimethyl sulphoxide 
(DMSO, after Siddiqui and Majid, 1969) will be used in concentra-
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tionSof 0,1 and 0.2 per cent and these will be used for 20, 24, 
48 and 72 hours (broken into convenient 4, 6 or 8 hours duration 
daily). Treatment will be given to the dry seeds, germinated 
seeds, radicals of germinated seedlings and growing tips of young 
seedlings in order to develop polyploid stock. 
6.2.1 Induction of autopolyploidy 
Production of polyploids (Autotetraploid, Autohexa-
ploid or plants of higher ploidy levels) will be attempted in 
order to obtain better fruits and higher yield. 
6.2.2 Induction of amphidiploidy 
Allopolyploids are produced as a result of crosses 
between distant relatives, varieties, species or genera. These 
hybrids are generally sterile. Their sterility will be over-
come by doubling the chromosome number through the use of 
colchicine. 
6.3 Hybridization programme 
The following varieties and species of Solanum will be 
used for interspecific and intervarietal crosses with a view of 
pooling together desirable characters from different parents. 
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Varieties of Solanum melongena 
(a 
(b 
(c 
(d 
(e 
(f 
(g 
(h 
Pusa Purple Long (PPL) 
Pusa Purple Round (PPR) 
Giant of Banaras (GB) 
Mukta Keshi (iviK) 
Pusa Kranti (PK) 
Pusa Purple Clustre (.PPC) 
Long Black (LB) 
Black Beauty (BB) 
Species of Solanum 
(a) So indicum 
(b) S, integrifolium Poir 
(c) S. incanum 
(d) So hispidum 
(e) S. khasianum C.B. Clark 
(f) S. xanthocarpum Shrad & VVendle 
6,3.1 Interspecific crosses 
Reciprocal crosses will be made between different 
varieties of S, melongena and between different varieties of 
S, melongena and different species of Solanum mentioned above. 
Interspecific hybrids of F. generation will be produced. F2 and 
F^  generations will be produced from F^  and F2 generation 
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respectively. Morphology, yield and cytogenetics of F^, F2 and 
Fg generation will be studied. 
6,3,2 Intervarietal crosses 
All these 8 varieties of_S. melongena selected for 
experimental work will be reciprocally crossed with each other 
to produce intervarietal hybrids, F^  hybrids will be self-
crossed to produce ^^ generation and ?2 generation will be self-
crossed to produce Fo generation. The hybrids will be studied 
for hybrid vigour and desirable gene combinations producing better 
and more fruits, 
6o3o3 Back crosses 
Following back crosses will be performed in order to 
transfer one or a few desirable genes from one parent to another, 
6o3o3,1 Back crosses of F. hybrid (BC^  and BC2 progeny) 
F^  hybrids of intervarietal or interspecific crosses 
will be back crossed with their respective brinjal parents to 
produced BC^ generation and these will be self-crossed to 
produced BC2 generation. 
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6o3<,3,2 Back crosses of amphidiploids (BC^ and BC2) 
Amphidiploids produced will also be back crossed with 
their respective parents or their autotetraploid to produce BC^  
generation and these will be self-crossed to produced BC2 genera-
tion. 
6,4 Selection 
Intensive selection experiments will be conducted to 
obtain improved lines. It is proposed to adopt both mass selec-
tion and progeny selection methods, 
604.1 Selection from hybrid material 
This material will be comprising interspecific and 
intervarietal hybrids and their progenies (F^, F2, Fo, BC^, BC2 
and BCT generations) from which suitable selections will be made, 
6.4.2 Selection of mutants 
The probable mutants (M^ ) with desirable character 
will be isolated and self-crossed to produce M2 and M« plant 
will be self-crossed to produce M3 generations. From this 
population stable mutant will be selected. 
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6.4.3 Selection of polyploids 
Similarly selection will be made from the polyploid 
population produced through colchiploidy. Plant with desirable 
characteristics will be isolated (C^) and self-crossed to produce 
Cp generation and C2 will be self-crossed to produce Co genera-
tion,, 
6,5 Cytognetic studies 
Cytogenetic behavior of the products of the above 
mentioned experiments will be studied. The meiosis of micro-
sporemother cells of treated materials will be compared to the 
meiosis of control parents. The following procedure given by 
Bhaduri and Gosh (1954) will be adopted. 
60 5,1 Cytogenetic study of hybrid material 
This material will include F^  hybrids as well as their 
progeny of the following types, 
605,1.1 Interspecific hybrids and their progeny 
6„5.1.2 Intervarietal hybrids and their progeny 
0.5.1.3 Back cross progeny ot the F. hybrids and their selfed-
progenies. 
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6.5.2 Cytogenetics of mutants 
Cytogenetic studies of the mutants of M^, M2 and Mo 
generation will be made. Specially the number, and behavior of 
the bivalents, univalents, trivalents and tetravalents will be 
studied, 
6,5.2,1 The cytogenetics of the back cross progeny of the M^  
series will also be studied, 
605.3 Cytogenetics of polyploids 
These polyploids will include autopolyploid and amphidiploid 
and their cytogenetics will also be studied, 
6,6 Breeding for disease-resistance 
Disease-resistance of improved varieties will be 
studied in comparison to controls and parents. The ability of 
germinating seeds to grow away from pathogens present in soil 
will be taken as an indicator of disease resistance. Resistance 
of plants againsttheinsect and nematode-pests will also be noted. 
6.6.1 Resistance against fungal diseases will be studied. 
6.6.2 Resistance ayainst bacterial diseases will be studied, 
6.6o3 Resistance against viral diseases will be studied. 
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6.6.4 Resistance against nematode-parasites will be studied. 
6.6.5 Resistance against insect-pests will be studied. 
6„7 Floral biology 
Floral biology of all varieties of S, melongena and 
all other available species of Solanum will be studied including 
disease resistance, longevity of pollen receptivity of stigma and 
patterns of anthesis. 
6.8 Testing and stabilising the selections 
An attempt will be made to start preliminary experi-
ments for testing the selections made during the course of this 
work for determining their genetic purity and permanency. It will 
be attempted to stabilise the genetic advances obtained through 
selections and then the seeds will be released to the farmers 
through proper agencies. 
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